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Abstract 


Reborn of the Avant-garde Music, A Study on Spectral Composition based 
on Patchwork is the thesis proceeded with concise definition on composing al¬ 
gorithm and algorithm composition, discussing the Spectral School, which is 
the most significant genre in the computer-aid composition domain since 
1970’s. It deeply researched the technology of Spectra Composition starting 
from the point of the basic physical properties of sound. On one hand, exem¬ 
plifications were taken on the OpenMusic Patchwork platform. It explored, 
ratiocinated and experimentally analyzed the aspects over material, structure, 
music and sound for four representative works by two outstanding composers 
from France, Gerard Grisey (1946 — 1998) and Tristan Murail (1947— ). On 
the other hand, based on mentioned above, it not only clarified the relation¬ 
ship between the general composing skills and composing algorithm, but also 
found out the basic factors of sound performing configuration and structural 
capacity. It also pointed out that the Spectral School is becoming the advocator 
of sense and science, holding the attitude of pragmatism and “alternative sci¬ 
ence” to have so-called physical properties of sound illustrated, mapped and 
text transformed. 

In addition, the dissertation generally concluded the developments, con¬ 
nections and aesthetics among the Modernism. Avant-garde, Post-modernism 
and Spectral School. It announced the author ’ s original opinions about the 
role of Spectral School, its compromise strategy for maintaining the art trailb- 
lazing and restricts brought by algorithm logics to artistic innovation over the 
period of more than 30 years’ development of the contemporary music. The 
dissertation finally gave a conclusion about the necessity and feasibility of the 
personating process of computer-aided composition, by finding out the think- 
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ing conflicts existing between algorithm composition and traditional composi¬ 
tion, and the ways linked to both. 

Keywords; Spectral-music, Computer Composition, Avant-garde. Patch- 
work, Algorithm, OpenMusic 
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SH»T±i( Albert Einstein) “IK »I 
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t ms Atm tin m m m m “ §r ?$ # 
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1? AM • W'MMi&M T # * Miff WMMfk. 
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r$Lmmtm^vA^£mmm^&Km=smmm,tiL 

&tt. 

#it»mf^m^a , 35 ^ m rmm * w^»r±t?s . vi 

ttmm ■ *•• m tg# &” ■ m mmA^mms. m m n 

/E'T^#'^ l J#W l t , >ll'$#(D]“SE^ J Rft”(Live music) 0 90 * A-H;i+1¥lll 

xaa rtti m mm * -?# #-mt r 

¥- $ -AM rtflj Sf tt i£ * 7 £ M Hi 7 # 7 ( El ect ro-a- 

coustic music) 0 
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a««?l?SWJIit^A,3ffi^^A^ltJSAfntl^]tAo «M*f 20 

• x A^Jt/f attsM#, ® 
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2. ifttS ill^F 

20 as 77-7 M7M7?'J± 

A,7nfi«M7mHL777 0 a^^BAS^MaTfAi,M7ft 

Ftti^cAtrA in umn ; ffff 20 m^famjfte&mMfsMim . gs&xiiTBttn. 

-iSiip X7»F ifn ii • 7 7 iXjP/f ieiSJUM |s] 0 • 7 Ar.it. fp JS X A#Jtt7 
7HPI777MM• Af4AMi7tfe77Uti. 7M777?XHi Ml£77 
^fn] MmfiM ,H7Mft #1 ot BMiitp wti &zm m ^ 

ftiifn^^ Afffift^aSc Avant-garde) „ 

20 afd.A#MWAH^0a7"igX- ^E-^frA^a^atio 19 tits 
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x ,20 • pj«± xjii 77 ., e&x 

^ ± 7 , > ititjit®, &s.tt ? fi b ay- x« n± 

>JS^JI >70 Xft7• -#7 77j 
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$$ ft M ± J5C. &W nfl ^ ± X ^r 1 1 S& m , £ ft ft & & ± X 74 ft TO 7H £ $ 7/ 

i®if«-20 
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“’SH”^^ia nirvana iftfri^-TEl^t&T 1 Wlfc'tTt’ft?#- 

it Trxrt” rum v* m g n ^, bp am** *i&7£ je$& m w 

*E *; Bjc tl Jjft 1% -to ® ® - & M S 7. • iS A 7 7 £ 7 7, i ft % 5# ft7 # ttt #. 
3. W%5$k$k 

&mmmm ■. 774777777^77 *. m r^mi? ftasj ft mpj 

-£7^4ft % js , ft p7 2 7# ft WAr ft ^Ht®if « 

ft 7SBft lift p n p a ft U AIHJ rr, ± M if ift M m 0 m ;» J5 37 ffS & * Sit ft & 

J®, J7fr47^ fn£{tftMffiMi77MM • iiMK 71 it m #. W ft fJ 

%—&».■. z.ntL*fti£ 

7 A m% 7 £5fcft if # 7> it * 7Lf7 #1,771 ft ¥, ft7 ft 7 ft [ft, 

midi 777 ft ^»7«7ftt--TO7^7; « 7 TcSft * 47# 7 7 *, 
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Sibelius 
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a fiiarfi a pa ix 0 'j it lit 't4 &j a • rtmmft MAiiA r m* mia &m 

XtS AMT>3MiitA mmWMmmWi ; A®. 
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A 1 1 A'M^t£i+W Jjg ® if £ » i A ft ft m , Ii M*§ A» AM A v 

5f W - Xt*, 

tH^fco 

wt^fc ft ffi m m, %itYf- ft u. i b im y A, g-mmsm »m 

. mmT.m* w mjfw&b*, mt “ w± 

m» , ig m^fp #? ft m , *t ft n a H ww ni&i % m &n j & s % w 

fttt , n*iM&&\mmmftffi.pmftffimmmfttit^ft^&ffift, ii 

a openMusic g MMmftftmmftffiw-ftnm^&mMftffi ,mi ww 

T ngJt • JAffiife 

tb fN m Mlfct jsc_t w ft 5 £I£$j, f- pg *£ fti ?n m 9fc »# w ± xffift ^ 

gftMK, %Zffi& . 
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" % & ffc lit! ” U & M ,4', m M '> W = K W ¥ M W £ 7 „ “w £ — isj G<j it X. M 
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^T^lttiMA^^(8 'hf -<^j l 

Nnsm&m&iM. c */Mt * w m r m 

ft) a fT#H& /§■ - ^ s ftt w a » # & [tii. # w ie jt tfj & & ia ? t ?n #. a 

WfiATTftllPatchwork) o 
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m-m 

60 , ei* nj thm 

1.1.1 44if#ft 

^'ft (Algorithm) ft M ffl „ 

i® S AftfSHr AXf PUftlffi tSt^ffiOc „ 

it w % ft t p: m &ft (% $■ ft), nc & 5ft f ,ij ft, s a ft ,#-& ft .him j? 5> ^ 
ft, m ft, ii e ft ^ # ft , a- mm, #b ft, a m m ^ pg & ^ & »j « 
ffl P£ ft * fltJFft, Mft, IS It ft „ tfc ft ft A* ® ft, M ft (t# # ft )M m % 
ft, i®m«ft, s,^Kf4ftft, ff sot^m-ft, mft, 

1. 1.2 

t^lft^fftf Algorithm for composition)fa^.is^ftpllj„ 

MW# Wl SfttlS!-^ %. ?|J „ 

# ft ^ft t#“ h 1 - #—a iR—^ ft ”. a a w m i® # m ft 

TO up JS?F w. 

ft Sftft ftft ft ftftlitta 1 D|n|. # 4T 43#A ftft-Jsift : 

#-i *et -AAfekAW ^ MiRW# B(^ - #-^ff# li§ 

HAAW“Music”-«g 

0®rA#W^11f Wft#X##Jo it51 ip-ftflPJfchiftThe music of the stream”,ti 

AMAMW, ••^tt#P|^’’5ftAfXPSAfni b e t #n[l!l,(5]H4flitz##ftigff]M^ 
(1) 

%a m ffiAWftM4ftW M A> #ngit +BAW#1♦I#%s 1 feffiAW fflM fn 
&$aH3.%fr o 

(2) WAWSA^A 

(3) #ffiW^A 

5 ?Yf (Composition)-2 A'tftfrJ Yf 14 WIBi n s ftlJ®, ft JEft, ^J5^, ^Yt ft^J 

mm Ai44S.^ft Music W/erAJt^rWxft^fh-4ftfi ( JlX. 
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1.1.3 

Mftffifti&Mftmtommitm ” • j&t sjw# hhi^s-h- m , ^ m w, m m w 
\m^n ”, &m m jt n 0 w m &—m h m ■ ^ m , mm 

'Sc A xl jit IEM3¥Sc o 
( 1 ) 

i«tt: &&&}&—MfeSL; 

0 ffl.JjJrif 0 a 

Hfti & 

^«rHiW»fe«^iSJ5£.W» 

WKi^ii^IPnl^fiSco 

( 2 ) 

fw]- i bj m nj m a ^ w n &m & -, ^ # w a %■, a iwj w jf & bi vi m a i^ w s^t 
Mo ismw s 

iji,it^tfl^&^f5I®M^ n Wgi( f(n),^:fe^J0^|'0]g:^Jt-tfeHjltiEffe T(n) 
= OCf(n)) 0 Hjtb.N^I^Mtl n f(n)#J±tix 

^IEffi?c.#j%'®fi30^f0]®^S(Asymptotic Time Complexity),, 

b. MifM- 

mram^ 

jt+s 

(3) 

mm, Bita ,mm. w 
* im mm 0 wnm.it, am®, %m%m&, 
is#* MR&mR , a a 1 -f town .n * , *tm , 0 m ,#p4#jjrjy« 

Q ail#TISAKT^tBML 
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m-m 


mam^ , m&mi” — ^o 

m& ,sa ,mm Am ,w pp& > urn Mm m, 

1. 1. 4 /Js^ 

m u mtk n g , ^rmi# a« , %®,k 

1.2 

1 .2.1 -friPI#£#* 

1¥£feff #1 ( Algorithm Composition) tE A : S7i5^fePJ ^ MPJ ^tfcsSi fn $J 

»m w m^ * ffl m % , m m ,mn , ot# w jsr - m £ .m tt 

If§§! j:iJE!£sK7-^^#Mi£AW:t2fTilr £R$J&$J° il'w'^AL?i ; &7t 

1.2.2 t ft Aii® 

(1) STMPJW&WM 

K. Ebciogln itAT BSL ifitg(Backtracking Specification Language), ff 
CHORAL, M-7SAMPJW^^gt.ffl'£ itMB 


© SII.]SISS:«l¥?£fkttMi2Bi}HJournal of Software), Vol. 17. No. 2, February 2006„ 
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(2) Armmi&mjt 

a ii tift ®—Wfe ft ffl M. $L ft 3k %—# ^ Ht ft M fft ft ah + Pt ft fft it .§. A 

Iwtto ili&fftffT * J^iRCDouglas Eck)^^J±tkJT'^;T —ffl LSTM( fep-jf® 
m\A\t (blues music), # gg& * it* it 0 

z^jfelft Hi Iff PtlSiJlit it ° 

( 3 ) 

a:e • W(David 

im x . \m ft ft ±m-%m ft sh m wx *ft m 
m+ it* mft&mimsma.+m ft m ax m ixm +m wm ft h 

(4) 

RXft A £§( Markov Cha i n) left /£ ££ 1 e XPtl tP HR ft? .§. PH tn i'M. F .Rtf.^ 

»f£ft fftfelt *f S-ft Ift SMS*-H* JHMteW&ft MfrAilMif ,&& 
mm^mnxk +, s xmie a r 

(5> m%w& 

iaft* fe (Genetic Algorithm, G A) Ji=r it ft it 10 
(population) If fin(gene) £i3fRPfl — /E-lfc 0 PH +~ ft • flP lai^G TJ 

#,,#fe>ft Miiffii*sxtfffi ph,HAPH^ xxit- -m felt 

(chromosome) 0 felt ft A is f^ftM PH ± ^ ftlt < ft A Ilf ^ HE (K ft S H PH ffi 

it) mmw css )mm£ik%. m. Mia itm s#x#Rt 
fiMMMTCPHMfft 0 ft, fife fBfcjjg + ffinswmx-bfrm*mft£h . 

1 - 2.3 ^ikA^Xxff if 

ftXi+iritft®ft^PHMIlrllX-AXixi+,Wf$§RW0f/fe0iiJfZPH 
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j-« 


S mt f4 ft ma ,MA-fPTA.'t WH^}£#, ftAAtfrmMi 7 

m a h # m m w a at frt &, m a ^ 7 a p m aj s m Ait# & a , ft ^ *4 ft 

MAAWMM^Ail'Ko 

g sjjftiKj S ^7^^* ^AfimiK^iftA 
X^MMTMliiAo 7AAnA^fe2AiC7#7A^lft1£iT7i4jJi 
A, »ic A T 7 ii: 2 A n°n K (t ffi «fft A tit ■ •& A T 2 A M ii A • JA ;t ■7 X f4 ft. & 

mm^^m-m-mmmi^mmmT^mmm* ,am 

inp. usmft A rftfe ® u a, i& g sti m # 

wmmxe#!^! Mil mrmmm w ft ft m . 

1.2.4 

^ftiSIM^gfWTfffltft'llT £'J 14 W ft A tt 43 S Eft • A 

^AiA^flfafSMrarffi-Si”. rf.AJMH -SMitJ?■ 

AM-#“ JTif ”. JnMSlffliUft ft itiiAA. {£ A£7##ffift0^ W 
ftft K ?£ • iifi##ftfeft;Jl£&;&Un A ftMft ft 7 ) 


i. 3 S7^>;i7j#ftii4ft 

® if ft ft M 7 # ft ft ft W ?'£H#, {lift A- -^jEMJ: W 14 fe ft ft • £ fe ft ft 
®MA®Jlt±tl^^^A'±t& ; A4f‘ I ftftft”ift AA- ft.AAAftA'fti+WAL^ 

lit ft • 14 ft ^ f X ft ^ # 7 e 17 to ft it # ■£ 41 «L M - ft ft ft A ft to #1 

A PUJ^it^tiLfo#^ 7Jjt. 

1.3.1 if W7A 

if (Spectrum) . A7#fa'@ill" Aft A‘‘illftlf’’- A’/E^^M^A^sKb&MAT 

MMittoA&AA,ftftftffi,A70 

Mtofct* ftiit Airiiif ^WJs • fgfttA#:7toii %. - 
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in mm , pm .ytm.&m.m&m&mt&m. zcmm 

1 . 3.2 mtft&i 

Ai& flGttj Gy ^ ^ ^ riM tj ^, fli .m, ilf iii) se /!! a 1=1 — ^ ^^ $p; 

mmmwmm (Frequency of Spectrum) 

m\m\ 

1 . 3.3 m 

is ffl mu; m it c & &■ m > mm & jfi f r (ft & a a x, 20 t# t e #j ^ 11 ft ft f#i 

E^^N^i£_h •$S-¥-Mth'®is : f^(ftJS^MflJ £$3S:/KH( Giacinto 

Scelsi.1905- 1988)„ 1973 H Yf ® ( Olivier Messiaen, 1908 — 

1992>0<J^M] * t&M^(Gerard Grisey.1946- 1998),IfSMfrfi • 

^Pb^C Tristan Murail, 1947 _ ) ,3/,A * ^§H JfP (Roger Tessier, 1939 - ) 

i§|$8ff(Michael Levinas, 1949 - )fflMIPc • ttA^Hugues Dufourt,1943 
_ fi5iAL“^^®^ / J''t§.”(le Groupe de l’ltineraire), ^Bf]-Jcjilii 

TfirW 4 ifr, W m rfn $ ft, M $j ®. ft MtiM fifefn 

ftfflWft-LfI^o 

ft 10, ^Qift, Spectrum SchooDfifiEftMft T o 

1.3.4 i+a.t 

*ft &, & # wft w^ift am g<j «a m mm , ^ e, ffi m bp ig *n m w 

W ftflJ HJ&§t M W -W 

M. M # ft tt m MifenI m M B* l-t f |J ft a &t |h] MOT^t&^ft,^ 

isj ft A~e a &ft^ft a# c fern ft# 

ft *SL$) Hftl A 5tt^t Gft ” A A *f ft &“ m ft ; ” w £ ft m = a ^ # ias w ft# £ 0 * 

® Gerard Grisey, “Did You Say Spectral”, Contemporary Music Review . 2000. 19, 2000 OP A, 
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m-W. !§&#>£ 

'An, 

• nT VJM‘'tti\n r#f£Ji 

MPf-ttiD'ii^H' i3334;3l_h63S!!£l'H Iff — ”^h b? 0 ; t|B]”. 3M^MC^l3 A^njn] g ^63^8. 
«3>» rrirM£»”^t^flisi n 

A’Wk#3AS; 0fii“£h#P 03 I'sJ ” *=: 3 h s 1 & :£: i3MS 4> Wti -i 03 I'hJ M^ 63fij 

5n^itti^nj#— y M&£s1363J£ 

A 63 03- |b] ^ ^ 1 1 ([SI 03 lH). ft hk & ft Jt 
*3 & -3" #■ 0 M 1 63 fi & fi£ 3k it ft i! ffc S Ifi. ^ fa j® -— g ^-- Sp fr 3£ 3s ^ b ^ 0 g. 
A, W-ll3gH 63^ & flfiffi*® M-'MI® 03 I'h] 63 AsSctf m&i g . 

& iMW 1 4> M Jr Wi H5 Ml • fig; ix ^ ^ fa 7C ff ^ # 3n S 3" W 3^ i 1 oft 63 33 *4; ffl ii *3 

¥ffl63®ui^3Hw-&»-t 

63 03 1H] 3^ 13 3^ oft 63*£fa. 

mm s 63 ^—m. ^rr^j ± a ”3g3ii;, 

¥SP*«it 635fe!lWff ft IffiUSAtt; 

3fUt MSi!^ Mi *63¥&ffcffi£ •S* ± 

^63±*±/S^®^63-*^.@fWMl63a^^oIt^^M^63-ailiJo 

MJP: • 3t A( Hugues Dufourt) || “Mill eT fc/k'ftf¥ Alilf 

s.m^t-m^w,wi-miw^mt g 

#tf63 jt^63^3^^*. s63, ia 

f3krtl», PHJ A Ml £.6, ## Jfc£gfa& ff 3>3MUOH m Ml fa 

^Mttfa63t3tHMfn»IM 0 ^^J^^»3^#63JtlRf0^5>63l?^M£^#^ 
fa sit (ftIf oft IM 1 ^ ? 3u M i a If 3s K>J ± 51 f& fi£ fa If fa b? 63 if\ f^J $ it • in © §'1IM % 
im ., etf ttfij ffitr, 63^ Mj fPM o 

0 Cierard Grisey. “Did You Say Spectral”. Contemporary Music Review, 2000. 19. 2000 OP A. 
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;l:ii ftHMSHMsasit. 


js”iiiiMii^^i?:— &— 6nkjg^njfj0t, hm— a- 15 m&'MP 
“njf”-«iffi ,ii!r#”-IHFiS. 

1.3.5 

§ e&A 1 eflFAJiM- afkfftfilSSlIIfrijU^ldfS: iltilJ; 
5> rn , $ ff4 5t #, -h—ft 1 ±^ W $L ft SL W TjjtJ ; i£ 41 t£ 11 ft iL nl ■ ^ &, at & Aft iM ., 

M&TJzg&ft (ft S£0fWfftHjff ft$Aft • 1%^ * CIpenMusic-A~“JF 

OpenMusicailT®#OM)^*TWfe^fflKl^ffigl?o 

tt§^/^^-^#^#l / f^W^ r 1 3 'll'(Institut de Recherche et Coordination Acous- 
tiqu e /Musique,lRCAM)*j'fa^T 1998 

—t&MLW&cM • ■ MS ift 44 ± X > ep^±j*CfnJ¥?d ± 4C 

MftlftftfeMffl£M.j^^8P®iSig»S&Mftjft£l'Ut&ffl&5g(Patch- 
Workl^^Mf^lA^MM sic Sol lift frjfftlSJ?- 

'C±4?O CLOSC Common Lisp Object System)i#W5F^;l^^o 11 iftit AT LIiS 

Mll>fsSt?I'&4 : P#^.'tMSS^,^^^iR^iaW^SP3KSEM#;nIW 
&ii midi jm 

ilffl^itXftCMusicXML). ft/fftilfeig Max MSPA-Sounnd, Finale nJc Sibelius 

(>M ax utoh-w 

Max p n J? In ® J^l?- ® 5f AT m ftrfUifell Jf r X 0 ft 4cAl j4 ffe ■?■# ®Jfft * W 

m»m w fft 2*0rH£ Mt^arrfUi ey ft „ 

ft gt w it & is ft m & & x s ^ ^ ift. « itnr & « * » 

#j if J£, 4 n M ^, m ^ in ftr # # ft ftJ At M K Ilk ^ iftJ ft 1 M f4 [ft S 5:1! ftft14 M #J 

a s. a m #- ift ft ift m \n % t m m # $ a m r ®+-¥ n w # m m ‘- ?§ t 

MiftMfAIiBito 
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m-m. 

M ® w (cao , mmn mm n m frm mn 

it m,M ttf^* m&.u *nr a *#1 ’ w -. »# =f mm& 

sti * & atum, 

mm( Patch) m om®iwiw.s(oop) tmm 4lm6'J 
lisp fm mmm *m 

mm in ^ w m m t ± ^ m u w m m j§ “ m m ” c functions > m “ ^ ” 

(classes) ,®“®m”(Object.s)ii-Hf4^^mWfIjy^nIt^SA'MtJflJ= #J 2 

m 2 ^masta 



v 

J 

i f 

<* 

&J6—'H*^£fcS! midi 
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bkffl2 rt-ficfllrtltlTlJ—7 Patch rt0fthrtg#£0ftrt^<ttrttr:OM ® 
7ft0ft s rt Mt4 • ()M“ m $T (iP -^“merger” 7# &“ play”#), —g fit {I (7000 
«A.±A0ft“##ir’),®^lt0ftM MIDI *^ffeu: 

}AbJc Patch.in test? ft! test2? 0 

R + + MID 7 «£fft 

midi s;{t- 

^ ^ ^ in if w ^ (t ^m ni w m a ^ ® ^ # a ^ ft ^ ^ ii, ^ 'g- 

rtft$t ,4', (TrfiJ) „ 

mf w. im 7 u pb t ■• mm^ & ” w sy ft . 

& itII %—:ft il ffl 0ft m- & : M %rt ft M rt tt W • —wm m *f f§ it If i&M it#0<J 
It rt W ft U >t It ii it '£ rt A flU „ ft t 1 'it i/ ft ft icMi&it. i& ft [ft ii R 'r/fiM-it - 

# ffifr. B AM#. ^ ()M rt nr VI it ft Ji rn 0ft“» fi it ft ”, fli*7 ft-& M 
W£m%m£Z(fi&*&&'iikinxifrsmmFrn£SLMmm'ftmm&®m 
%MMmmmt. rta@ ihmaw as^isa.nfgjpj 

jfi a,tmi^ftftift %mm£7txik#&. rtx,® 
rtt$£0ftftfft^#a£ ft [tt] rt • till AMfrtt# 6 J§rM ASPMt'J ft] Eft - 

^sfituftf t® mapffi* mmm . 

1.3.6 7f£ 

>1 ft [iti sp tr * &, m m -ft ift a a » & ft ft m 
ft#[ 0 

%} rt jeK it it; -Ji ■& ft rt M if it 0 ft ft [It I it ft rt rt flfc It 0 ft rt; !• & ft it ii fi Jft & 
rtrt7Jt0ftffirtftrttrtrt-iiM: it a 5 ftrift 
<&■^ a Hi ®M SL 0 ft'“■ ft Eft-t ift” 7 * # £; -rt lr ft Eft 0ft it rt 7# ?i fft t. fa U ® A 
fsjttxit # a ^ a twtw. 

^ftif WltMM • Ji B % A £ ftifit it 0ft “ ItlS 0ft ”ft [ft &&, a 

a it rt ?® fo i'h a ft it # 0ft ft [ft it ii M ^ % \Z i# ^i t 1 Ift 7 it m 0ft fi tt if ft'J 
0ft#^-^ax|4^ikftif m^0ft^c^, eJ7t0 ffl if 4^7 
itT.fi Dili f'h - A—#0ft#Mf£ [ft ^ hf jp ASIXt^iSSMin 

rt s tn is A 0ft fit ft rt rt o 
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m~m mm 



^ ) wa-n* • mn^mk u & w m 

a. in ,ra 

f a 20 ffif 

^S&H'h £h(Tape music) 0 {Mle 1 MiA A • 

M#MAAa i B ,AAlitA&A h 

Hf{J5 4& 5. A '17 f- 1 , PftAf IKIJa lA 0t Al fit W ^ ^ A t§ fn A r< ifi i3t _h i£ tfe "7 i& A frtJ iM 
n^ikM, AAi£i$7J i B ,IfS1#• Af£MM A„ 0fIA • fiMHM AM l’i 
^ A A IK A ^ fn A A17 A A ^ 1IAA # to A zA A AT A 0 AW # © it'J W A 

#±Mts : &« m 

70 A7cAW£0Jmi7AA^«, 
in*«w EMs,*y|0«^MA0f^tg.^A®Ao 70 AftAflAf?ffiJtjil-ir 

tiKfa^Jl^AnAAAifWf/Diaft^itto 80 AftMTAAAff&MAn IS- 
PWCthe IRCAM Signal Processing Workstation),^^: 1RCAM #1 Ariel \f% 

mm a«a aa# a a a«^<j a • hm ® m & - 

?AiS#AA7. 80 AfAA to • A MlSL, ««1J 
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JTitWMitITlttlcTf Hi * ■ U : .^St±7‘‘5&^® 

^fn^ico 


2. 1 i£if >A 


ii it ft ft %. ^ w £ sse ja * a Efe ? ^ & m T£. {a a t m h j , & & ^. t n m a ® 
itii#- Eli =FP^> 4' a fn#$fc *t BZ J&ft (tft ft ^ • # lU ;|r Ha§c& a m % 

mm d<j & it b& m Yf m s n 1 5> mw . &^# & £ it & w a jh * ft te #- jb 

# ^ £ & it# & a a m %. & • ja s # g jt ± &. & g «ft ftti ^ e n m s t# f t « 

«iEit&IA»nfiIflfft^fi]WAo W#fcftfft£.JiHi#TfSlg 

Electro-acoustic Music) |Tji|5# A • Zfflili^T 

^(Pierre Schaeffer, 1910 - 1995), 

WffiSf teW^r&iSiafT- m-% iM'Jft. # lA#nfp] 

nmm tti nm wsitA tt « a te m=# it mm w & it & * » 

MIAiltl WA^ftiiAWV/HWAo 20 lit id 70 

fifil • A T Mr 8EM £ W ® & tHl. if 35 X A f£ nA W « fp 5ffl Affix* I® M 

mmvmmt.% ■ m # a to& pa w m aam^a fami^ 

MaBit&MA 

mmfc iifi w isi® . 




afA^tHiA# H<ft (ft sicift A: W A’ E].A iSMP • Hi it ft Ettl ; 


iihf* 


0 IiJ a ^ M A: &if'i|. M# 

a . ft iiii mmi$n&a mtM AitA ip] rh , a Tig 

flztf EI0 . MM ft [III ^Iz Efe n-p 7 ^ A RiJ AP Aft WM 

A^ftfcSMBSfJ Patch.aStffifflg 


0 
I 

I fp «r ^ it W- 




^fT^ntidc^cSTt^^ • [ttl ^Tfc At! M idit iA^STH A. iS—IT 

it ttT WiBitiAiS A hm, UW A W$L% % m 't =?% & T 

iT^Tr^Mfg^^#Ats-t . 0f vi ■ 
i^TfeJ tt^ta^rjaWiBitlAo 
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\mM Eft £E iRfPSM£Rft^ftfS1,ft - ft ■ft#>ISif^, 
# s^fsJMfiiEft— 

1. K«Piffe»#il@.iilft 

ft ffc AfP Eft • 3ft ± H ftp 0 3i & # B P X fa A ?H ff AA BJ fll Eft ± g ft S 6 ft, ft A' nj 
M AlPEMiE . PRfft 0 /sft PR {# f# ft M 0 &, S W \. fft R IPM-A 

m^o 

2.1.1 

$J 3 JI*l££K Tristan Murail) A 13 #^Mf£EftSA£-«£PAM 

ft»(L’Esprit das Dunes) ,tfi*SffifflTJLttSW#itf SM-#gt 

iEit &, ^Tlfi Eft Sit, »ftP ttWm#,® A# ifiEii ft . 

± A AfrM J§^« , ft »Pft ftftft tP, tegciEif in S M;Tffi (ft 

PR ft gEiEif J&5^h • 2 PR , Aft m, ffi 

t&& , ^rftsEJi HSHP &6ft o 

s fttp Eft m m rt w ft a ft fpf ft.. fa n i n *p m a d & m <a m g j& w £ tp # Eft « 

A^ftftyfPEftiAftAWififPffiiD 
2.1.2 Ait® 

gm ft(ft ^»y pr ^ wtfefft ffliiffliEif fefft ift, mmm x 

e 0 ft # A A MftM Eft £, H ASMM-®P Eft fp a W m»l BP £SS£ Eft*£ 
m • ft mit -Eft ftitiftA, EftftJfP 

T 6 (ft ftft ft gfc-# ft ft 6ft tft it tl) • %- SP Dt ft 66 A ft tP Ji Bt-- to t M JK 
Ao AA6ftftMft®ftftRA(Ether)#£ffAA^ftftAvftfi?AS#ft6<J 
AiftAlfto «#MD^A-^6<jftAftMfiimt}§M^.m$M«s£ 

iftAifftft6ft*fti^M„ 
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M 3 





































































































$S^(kHz)-+- PB.-+- #^(kHz) -► P&-+ 
































w a ^ ^ fa fa m fa a g?£.+„ fa ftti u.mm fa m ii w & m \ ^ 
^0tiE^W&®^iHlll5.^mtlSI,TM^^i^#'S|Bl B b fa 

^mm *be* . w fa\mfa±- . 

2. 1.3 MIDI fflif 


,^i» midi itmm 

mmm m 5) ,#^m±i+^M:®i±^i£# s ^mm^imwfaw ,m 


iifeSftJ * ?-#£ MW M Mit mz s m. 




□ =“= 

~“^«pp!aiJ$ 4 Pe«o<Jte — 

— BJE 

iiii 



tecs 


|gpm us wiww *p«iijro | liWSw 

•X X 

■■$*&< SMOS 

&&& 4 **tt &&£&■' 

». „* <#«»*«* 
<m> 

.«#• * ““^r^ s. £•**’ 

>K*> <*W xTT^****-- 

-?**«—" igNMai 

- t! 

8 

O 

- 3 
* 

- 8 
a 

i---j-r* ~r ~i- t -r~ 

<6 5 s i..« l.: z a i.s .:• r, 3 s 

"~"]r 

» KC 


bJv 


nis®. midi \mmwm 


2.1.4 ^fflif 

midi f= 

m^BP n7fel,41 - * 

M#o m 6 Miiii OM 
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m 6 

feJi), 2 ol VI i£ a£ F ft ffi W n R ■+, Ft] jit: Sc f H bI VI t# PJ _h ^r W ^ fig & W\ m -% 

^'j 6 ^#ait 


Partials-fbreakpt 



— command-click on textwindow to 


bandwith keep, fft-size 

keep with 
ampl i tildes 
or 

reject partiaIs 

c (, i. 



import a partial file 


filename saveflag 






2.1.5 

m p ji * ^ # & m m & m p w ttn % m . it n m a m p m ft & m p. & m 
^mmmpmmm±R^^^mmm 

# m w ■# & m & n ,t n m m ?& p a a At m m $ wl & -t w &m m &, # vi & m 

m ^ m *. ^ m p g w ^ a a ® m y A m a & m /k • m ft m ® vi \ft m m # a p ^ 
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mm , mm . 

$J 7a^T^I%'p-^ 17 {47$? ^5t^#^Mf^W«S^»(Desintegrations, 

1982)4 5 E&^^^4 5 W#^®if 

#±Mftffi££o fi j 41&WiBit ft ■ ± tTSf( M H>) 

m 7a 


Ban* 


f^ij 7b ^ ()M jia^-rrW^H^tf^ffimui^fSHf, 344^2 r^Tnlft^ii^ 

w±tT^mt®,TM^fK midi 

0ij7b Pi^fflit 


1# S? b£ fi£ tJ L Wl t£ T* (l § 7 ; ffi i H 7 Ur 




noise, rund-nrof-rand 




u>nn«a^.'eiij»ia s 
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iH a 1 1lifll*£J9r# ft ftj $5 $ # 0 M 04ftS nf $&itl ff M 3 $is 

/©> • Hllfc'b’Mf^f^^—•^“B't®! I?1 ffl"(time-frequency representation ) 0 3^1^^ 

m m is ruj.ft a b t-« i® ;t— .&—* m ^ 

# I® 04 ia Ifn £ ft; ftj S a i& M ■ i t % a — II P # is S (— i£ $ ft S fa]). p # tt <j a 
itir & m w w p*3 & n fi'j sa (t ia= 

^ it ® ^ mmmx la & . ^ it c tt it) * 3 * w ji 1 ® 04 1 a $ a w m m m it. a 

a fn.a * tEfe $--& t- a w ft m. 

2.1.6 fts^MlSi# 

tl^lMI?Ht(Maquette)Ji^Wlifrailil<J«^^(#!t l L^8) 0 "fiST't 

MIDI 

»M W‘ Bft&t#”( Temproalbox) M#g|tf4& 0 4t“SB4JT4 1 a lUg AKffe Patch 
SMfSS Maquette. SISI it 1£ ITtf sT & Wix it 44^ ‘I 1 • $0 W # 

g. mm 4 1 Mgs&a vmwm^m ■ aa iu aits^tai immm a *. m 


0'J 8 



4± Maquette H'lftl 
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;!!.i 


£ [ft m M m ® (M a q u e 11 e) * "I 14 £ W & # B g % $ M m U # & £g g gf 

midi 

2. 1.7 

M iH h 1 ^ W # # #4 ± ^ i® T a 1 sK ^ M i a If ^'J - M K 4 1 ^ 5> 

W 40 it: W It 5> W ^ IS 4* Hg jE a S B* 414u 

MM , 0r 14 It^WiHif ft -El ft# ft£I®it h 1 fc ^ £ 4f #54 S ^ 

itfefiio 


#<|9 OM *###ftmM«#WJ$RTaiS*nttft 
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3 4H 4t 











i/4,i/6,i/8 m 

Pitch-bend)#15(64 MIDI^J^IIH^^OM JF 

GMf*?ft64 MIDI WMo 
2. 1.8 )&^i£if & 

M« * Ml M ^ PA W ^ ^ * T ^ I# m W W ^ W fn a ^ 64 If 
&*f*4 # lU g fAM-M ft- In 64 If M m 

m , m * n *' & ^ ffl *■ip °k ^¥■ g a *t e ®. it & ji m m m m $ # $ ^ 

ftlffAjfA^iSfrt'Jfto it M If ff (G. Ligeti), #fft3£$T 

(I. Xenakis) oicSffft^^^C K. Stockhausen) 64 9c% ffl. If %k 4 1 ffl$&t £PJ * fS.®! 

S±WffiS. 

64 % ® • JA&if ^ift 64 Jf *&mh S1- £ PA 64 W ^ tRft ffi H *f tfc, M ft, S 
AifKStA—ft. 

fll 10 «P£ft£A 17 ^*t§^m^ : t^Mft64^^m$» l t'^64i2 

mm* ft 

«M»64^^^J^fi(^1?fi4)^^Ttll^i2m= A;Mid 
ffi64S^.“/j^^”gp^iawfi(i>t>te/tt^)64®*,CTK j i L #f4 : S4rfa 

^,«*“/J^^±”o 4 fT64MW^tP5tm#TitMtA^64«® 

gE-. 
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% 7 SftftKE— > ft [ft M ^ oj m ft a fife# M& 3S P 4 1 tHin A 7 |a] 
ftiEit f£; temUMfolT , T X^tmm ft'M'SHEii . ftp 

M 11. 

#J11 





f^J 11 E2 W3fc#i&W 

8ii8, 'EM T ® J£ , X*m M ft M^iEif & , W /7 7 e$'J M ft M , 5fc * 

£^ftiEi»ft4s— 

£p. M^MitftftW.mtSftM, fl# 

nfl(■)I^IS$7. Efe7 *»i 1 &^&7fO#«fiftfrJitftW,jCt 

n(»I^J^##W^T-#:M“^if/®^iEif^”o 
2.1.9 /hi£ 

, ®5if ^ ft-^MfE ft - #. /L7«“^ifft ” • M# ft t 4 
ft. t:*»ftmEif?iftS5*,±,M^W#n(^^fjE-- ffiilft^Pfi?£&®7 

i£it?„ fi®H^n=::-^®!if'f-'i)RS#ft^ffl±j4a'ftg>RiEiffeftiifflft; 
-Jilt-# ufite £ PA^ H a H “X fe ■7- # fc ft & 7 X M A # ^ oft m fiE fn & 7 'ft %$ 
\X M : = H Fft T it^#L#i'f ^ia ISl7 ; ft £ JUS tfZ 7 7 ffl S.^ 7 th )tS ft 

*t7il?MfAftl7j7 
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2.2 flf pijit 

1850 Hermann Helmholtz) f£5JSTgilf fftfiA 

#^L( s'pnlSit^^JiHlo &jifc^fn&3f 
i$ > BP Eh S-M fP ■A S A ± A |5] Bf £ ^ S &#F *R # g $[ ft B<J g ^ ?lj (Overtone 
series, ft P £ it MitW) 0f ft lit; «T IAS it 'ft tiff M Bf W Bf Jsjc-® ^ ft & #f 

#pj wg^j#A»AiffM$ w tfc^j niff mm ft 

Iff frfj^nJI: • Jfff 0.»AgflrfAsfiXfKAgti Alt BXMif * it zllfjtif Bfj 

A- St, # # # ig fi£ X [B] it is X| is Bf ft ts ff Si it it 111 if R 5£ Bt 

BfJ ft M il A If 5fe # -ff ® if f@ fc W A A It ^ A if iS If PM S o 

gift (Overtone) #(Fundamental tone)AAWff f®filSft#(ff If). 

X#fHt (Partial) „ g#la Aft'S )|£W > 

Harmon¬ 
ics) :Mfiicff«tfiMffW#^ 0 Iwi-AHt/ 

W A ft ^ Jit Wifi it c g#:t''g,'g-^-^^i^^'-,S#lfi2t/ f0;3Sif± 1 ftfPf^ 

1 l g Wit 2 

±i£ft;&M#t:#f£ffl,IW] g ftfqftJt. fTBt, fXij&A.if'feft 

mm mm, h^ns^ nr vmm&m -, ft , 

5iyithifijtif«if^fffi^,HAt:fnw)t^#xsf[ffc^-iftb#Po ip 5 # 
A#fB 1 ^ft££ gpJi 5:1,4 -^fp 3 tAtft££i& 4:3, ;fg«fnftA 

t 'AHu a#, fg nr«gtn ^-■xig a amm. 

if Afrit Aft ft AM, MHifttiffl AgfK;t;T. 

2.2.1 i^-t^if 

#'/5fT fAf W, MIf A Wffl m m A# Gfr, fl it A A—AM A± ft- $ if 
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# # IP nJMiA A M T (5]—fgf ?!], -tfegfc^ # 7 IS ftt “ # Bfrft ^ ” sg “ #] 

ttiJfsrftMM, 1978 

fifeAfi,”® 

mm ft ft m&m , -e# 

ft ^#35>tiT^mAft&#tAEft Ji-ll 

gmm ■ ft a h* , aM j-*m 

w>. ®it■ ft ft m^m^mmmft^mk ft 
aa • ft #«^ftM,«.m#af3 a was, ft nt, 

(1) ffSHf^^J 

{if,U J fJlifcCFourier's theory) MMMfrtir ft3£fitP, ^A'B'Iilf^Mftf^ft 

ff M Bf H ft ( Fourier Series) IgC M ^ 1807 ^ ft S ffe^ ^ ft M »f ( Jean 
Baptiste Fourier. 1768- 1830) ft Aft, fife ‘M. M . ft fBJ ^ ft ^ & fife £ £ & IP 
nj IT 5> £?^ £ M * i i 0 ft . ft ft £ P ft IE & ft A ^ ^ . tH fc ^ tfc ,ffi *T ft fh W 
f p s » £ m . ss nr it m %■- a ft ie m a m ft, * a M, a ft « A ft m. 

ftMftMFTftisjc 

AfW‘fiMnf Aft”, 

(2) ffanf^^^Mif 

rrftWfffi.1^, £4^M»^f^4^^&ftftf»# X(t)^&fiJMAft- 
RMf#SiJf@^fti®if.fttgi2ff^^f@#ft^if5>f/f-, ftftMftftMM 
ft»^^M^+M»Affsnt^m 0 mmm &&&&%&* ,s#fflft 

IjiL 7 Ei§ 5 fft||MHf (Sff^BDiscrete Fourier Tvansform. DFT) 

(Fast Fourier Transform. FFT)„ 


0 Gerard Grisey, “Did You Say Spectral?”, Contemporary Music Review . 2000, 19, 2000 OPA. 
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(3) ^ft/flft^ 

ftf/ftilit ft M #5 ft “ M ft 1$ M Of ”, £ P*± gfc M ^ if |g JA-# (Do- 

ma i n) $£ $ f lj % — M Eft 6<J— # &ft (ftt X {ft Tft 5^) ± #J $£ & „ /iff if ft if M Bf $ 

m .mm m%f& m sw ® ft %m #. bd m m « amt-ft, & m ag m ft .m ft ft mi 

fflfRftfli&it^JttfH-ft. 

« • vim & i mim r m°s w mm ft#T. 

(4) ftftlff ftnfftfti 

■\km fi ’$ ®nf$ &j6$ mm ®«t n &wtfe&#. ^fis/ ti stiiiff- 

ft^ft ftrfft.ifjmftJ'l•- W- ft m ± £. T DFT iftftHiWiA.BPttii 

want ' f m ■ hk ffi ik M ft f$ ® BI - $m (t ft' n Mft *ff (Analysis) ft ffi{£f#ft g ife 
JI J • ifi] ft j H- ft- ftj ft hit ( Synt he sis) ft [If WJ ^ Mii ift {£ il ft ® Of & & (1FFT) ft 

-AiTH r 

ft] 13 M/jN^^,/J' l v > ftififll«^ i G : ft?I# A4 #(44OHz)0ftIjft|*jlf$ 

m nf tit m /iff & m d<j m m , kk • t > # in tit « # so, m ft ftMSftftftfii ti u m 

«c£l^#MftJ£. /J'iH^fi<JSf®3S®^±.SfMftAJ*^ 4 ft# A6 
A4ft 

^-mwM m ftft % 2 , 3 , 4,5 ft#, f^m ft# ^ m w&a&te. s u > $ 0ft s ^ft w 
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M 12 Violin) ,/|\-§-(Trumpet) Flute)Oboe))H 

A 4 ^^( 440 Hz) MHi 



*t ##&n , a^a<j£ m'a • mss# 

r M,« & JtfZ# W # 4 ift S'J ft # #? m - w » w #J JIA it it ft * ■s# & 
; IK## fe ft MmW Fit] . M A 

ikfix Ml %n . YE ft 0 M- M + ft S ^ 6 -j fi M- la M $4 • £n i f it fN ® fJ f£ Hj M 


t #* i=r iffr -TlAh itr 


M it] : 


'■&t 


■ aJc Jt A /J' it! A, A X itIA ^ A $J ht iwAtAAi 
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ftftMSgtmfraiigjj 


P »flM'1H j*j4il 14 a 1 ^ pf 3 , ^il; U 14 A'W£6fttt; 
o Mi ft¥fti^feSft ft !?-# • ### &ffi 

±m. 

m 13 El(41. 2H z )W«?'J^ft 1 - 32 

(® PRi*) BTWJi 1/4,1/6 JJg 1/8 ^ 0 

#J 13 *nMPftm±>>(Ethers)ftK^2^lJ 


Partial: j 23456 78 9 10 11 

12 13 14 15 16 

1/6 1/4 

__ Jt_ • ft_ 

1/4 1/6 

5Ss_ _. f» V 


l«_ m. If___ A _ _ . ., II 

—■*» sL.» »• - 

s m rm l nm ^- n - 

_ * _V^y , _ tar If* ft _ 1 

— — jj 4 # •tT" " v 


Partia,: 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 


J_“ 

1/4 

1/6 1/6 1/4 1/6 1/6 1/4 

. . . ._. . . ^ 





'wmmnmn m* j»>r b^bb^.ubi;j^bb 


MB' 


A<r 



TT - ' 

P 


El(4L2Hz)^gW?'J4’!Hj 1-32 


(5) 

m 14 *^W( lU»MTtM» S fttllilffrft ft 

ei ±ft 1-32 

ir/St-T. 

f ij, is# m = 

m&m. 
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04 14 





2 . 2.2 

(1) 

it—#Ma ®t®T tf'J o i&#£ 4* • fflf■■i-Ai'F MU tf)M $?£ H - % 

zmMfrRMnMitMmcutom 0 

® Jj/r if il ft ^ W H it nj ft "k fft ifi ( Lowpass), M 31 ( Highpass), ff jfi 
(Bandpass)fH^ia(Bandreject)E#fi^H(jAL^ 15). f&iI'SfeM;fa#fg-«§- 

* Wf&MM# MM, W M M II ftM&ftVtP » ft M * 

Min 

It it £ !U Ih W in *§T 

iiito 
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M 15 



ffiiisiift 




Cutoff frequency 

i 


Cutoff frequency 

| 


“K 


/' 

"D 

, \ 


/ ' 

■g- 

: \ 

c_ 

/ : 

/ 

< 


< 

/ : 


Frequency l 


Frequency 


Transition band 



■SiliigiS 




Center frequency 


Center frequency 

'J 

/ 1 \ 

y 

\ / 

"EL 

/ 1 \ 

t 

\ / 

< 

/ : \ 

<• 

\‘ / 


Frequency 


Frequency 


| Bandwidth | 




fs ia, ® ii. 9 m , Tff w-i fit. ij£ t$ 


(2) 

r*§ijip® mmm #« m m . #;it 
ft [III £ W Mif ■W^'JSPS £—5 e WvSHrtMW @ WM®. WII W##. 

iI8S&sK«t>K8£i£ ■ in 

(3) 


(Comb filter) £ — # *$ It |bJ PS ift ^£^ilfitM, ^ 20Hz 

20 kHz in#;it [tti*gtm ft «t t« t m ps jE ft. & ft; * m- # m «. 

it m ps w ntfe m • 4p m -it-, Hit- 
##. 3fc£MSitb&i&WlfcM®H» • 16) . 

$J 16 Jt^PfMil«fPim5>-t(SEfP!'J)tPll 2 * l(£{®J)MM^#r$ 
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gg_» mmmfezmm 


pure square wave).^{01^- 

If69tfe. 

m i6 



odd partials 


a a at ■& is &y tfri ^ at •&. m it c tr p& \p f - ia w> ep > 

n „ smis-m - *t* w 

s'j istw wt«fl*Aa$ai. 

i2ig ^'JMIlia fflVjvllf^J f/Ji£i=f ^I'h] WiS=( —,H4 t x4, x6,x8,xlO) i%M 

#|J 17 ^MSW«iH®J»(Modulation. 1976-1977)® 


#1 #2 #3 #4 #5 



fc H ?|J Jg iKs- H W®| Ml ati)£ (r£ :#T If fi ( J JU-s ) 

Phasing filter) 

, ill 1204,2305,3406. r f WhJ. 

» 18 3(Vln3) 1/4 W.'J'li# 4 iJS] 

0 Francois Rose. “Introduction to the Pitch Orgnization of French Spactral Music”. Perspectives 
of New Music, Vol. 34. no. 2. 1996. 
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Wf ®Ft 






1/6 5 i/SJfft 1/4 3 iJM(Vla3)fft 1/6 W; 

tiL-mm# ,%-m 4> m r mt \>. ati t * m w * n m m at*£ ,m * 

-'MiHJOnKSpectral Polyphony) „ itk^h<2f$/-H 

T—#0fiH“W®”( Interpolation)^^, *6 nTl^J^J®—WW 

mis tsii^ciia? 



Group A Group B Group C Group D 

2.2.3 ###ftit 

Harmonics), 0pt* 

h 1 (Inharmonic) „ /herUKl+i 

£« wM#e.. * a 1 &#m^ w m^ Vint- t^u mw w 

® Francois Rose, "Introduction to the Pitch Orgnization of French Spactral Music”, Perspectives 
of New Music . Vol. 34, no. 2. 1996. 
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“■fcW”. m 19a M&* Cl ft -igf^J.tfiJ 19b Jlft/.#«M 

#i^W?'Jo 

^'J 19a Cl 


65.4 130.8 196.2 261.6 327.0 392.4 457.6 523.3 588.7 653.9 



IFJfrMC light 

m i9b & ci i: 1.1 

i^C Spectral distortions), ftl ftftfX'&'J irS iii ilf W eP ft » 2: Is 3M ft— ft ft lift ft JJfi 

0fl 19b Cl #^±A*S#^JKW^i»S5iJ 


65.4 140.2 219.0 300.5 384.1 496.4 556.1 644.1 733.2 823.3 



4> 

^if r 5fc£ ft 5Hi * «6$A<rift & 

itftPn'fft&W'iftfr Mffiit»( L’Esprit des dunes) ft WWftltftftfSilf D± 

a mmm-n ft, mmvm& 

MfJ K2 -f-fq 3,4 Sl$ 

?£ S tfj SE ft & JH % £ M $ fI # iE ft • 4 p rs] p£ p£ ft M & H . ft ft fill m ft m 

* i7 fftft^«iiftriTiftw<<^$')>ft,ftisa 
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SE»aB5E8agiE23gg 


II C l W±Wi^®ifJF^(#jAL^iJ 20 M 21). 

3 mw> 21 

~s^s ( J/if^J 20 6'jif) ■ 1T -fll tfl—■fries )<> -jiift/n—it? • fll 3S 6'J WM Jf ilj Sit $ T o —• 
^W AA ® if'I 71 tt iJi l&. M—:® ®r W ® A * life ±i Jin a £, W it Si ft ft M & ^ Sfi 

0ij2o 

21st harmonic 



•J'l3^* 


2.2.4 

m i i ¥ m \k a . a * w a • *& m a & m & 6 u # ft r«f - i& **• a m 













































3zm 


M • ffefilPftAlfefaftftiZEAHtji h'l ft -ftftl ftG<J ft Aft 1 Dft 0 ga,®#, mi %ft 

iftftft ftM ftff gt ft ft ^ * 4' ft # M , ft 1 & a ft A feft,[fn # ft W g S g ft 1 

Pft . W fe ft A w # A''* m if ft P '” -ft “ M * ft P : ” „ *®if ft A BP ft g w ?ij ft ft # 
ft ft A it ft ft A. 34# piri 4 il If; 'If ?£'T & A 0 £8 if ft - & f« ft il M 7 # nfi ft & 
# ft ft Mift KIJ o faHft g ■W gfe $ ft Aif ft A nfn], lie #M ft" & ft & 

^”ft A& ■ MMffrJ .TO WJ ,$gfgMftJ ft®if ffir % 

“WftA”®, ®ifft^ft®$ft^W^aS^MifM^|Rj?i^o 
®it«ft#feftAA|im#£»-&fta]f#liftSftft£ 0 MAft 

fl • i& ft IS 14 • it ti# ft 4f Bf ii ft " ft#'afT , ’:^ttf!nilt.-H : feft4 3 'ja:ftEfefta : ' 

Indissoluble blocks) fqft 

, BiJ® ftfAftTOA fiS fttfcftG «if tf ft ft ft A 
ftfi5 ae# fr<j Pft to *$/ • ft MWi£ A—fAft t£ Wl m nit sk A tt A ft fS A J& A ftl A „ $J 

22 TOW« ftftft«>>(Territoires de ITOli) ft ft“M^$ AWAA&i+o 

mn &g*p£#*<<£*ft$iiiii>> 



m 22 ft«W£M5A^^ft?A.|ft04^WteftfK# G 

G fb&MA4TO$7 a kMLft=AMMA:llA G ; 

stftjitB'f >a b mmmmj 

ft ft Pfft^ ft ft ft" ft ft ”SiBgttt^“ffeftp”( Timbre harmo¬ 
ny) , iP^“^ft^ft#ft^WmiiPta^ftft(ii]fflfT”&fl"^^ftft‘”^ft^m 

ft-ftftftft ft ■£#. a# a fa] m a# ft m ft a^ftffftit ft ” ft-Aft ft ft ” 


0 Tristan Murail. “After Thought”. Contemporary Music Review • 2000 Vol. 19. OP A N. VI. 
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1&&M 

I*B»“AX^JS’fifl„ 

[ar^^MT s*W“M w, 

& m ± 3 ? w^tn^j. 

^. sth &wmimm w# m* . 

Hi*n&TO;FE&£d"fcMin,roEtjg—d"4£^(*£#)M*#in±£i2W 

smjsihj. 

ilg,>ArfnMimMffi^ittT^ f gP|Wl-«^±M^*W^ic®S^5i 

^,MS—ft#Mil/B#jt^fjftu OTffi»M(Giacinto Scelsi)M-^ffpn 

o Iliill®lin, p]fjfqjs&fr• M 

w p m m m m *n ■# & «mu. y\ m nr m j& & k & j® & 3M 

(l) 

3^5-ifnJffjiJ(Frequency Modulation) iilFJ |^ f@J^ jj£]^ (FM),'t,' || % -p^Jj}£ 
—ftlUPHHTiiJI^C^W^^ * ^T : (John 
Chowning)t$±^;Pi3 o 20 tfrfE 60 FM 


® Anthony CornicelLo . The Faculty of the Graduate School of Arts and Sciences . “Timbral Organ¬ 
ization in Tristan Murail’s Disintegrations and Rituals”.Brandeis University.Music Program. 

CD ^#^:«M^^J(FM)^^7^»,^^ http:/ / WWW. uaudio. cn. 
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m-rMM, \t *§• 

mm\ *wm r , m w „ 

FM Instrument iSfg 2 - 6 MA' — H" 

jziWiiciJ&iA fc ( frequency carrier), Aj YY #J — A'sK /LA" FT Yf A/® ^#] rfrj {A fm 
(frequency modulation) „ ijf ffrj VA i f£ iJf rfrj, fU IHITA 

ttM»o fc® 

U iJf BPM fm ® 

250HzIE&& 

iooohz ieiooohz 
250 fAMn^A/^MfyCA^), &#-*.*$#!£& 

EE®^HjSifi | Jt£Hs A' ■ iJnl rftlMA £hJ ifit te IFH¥ Af® tttyjfiAfMfEffl • if“J®fs^§' 

±TH§fi.M A/»§ W. H lit .£®$ilfftfijii®A 3 , ® CKIA t] m HiMfrig 

( 2 ) m it ft #i Mmm w mm 

mm *itti , a m m 

T M W & BA—A Sit M % &, ffl-SffS 

fE|l5tL-T^ ; Hf®^i)“]rti l Jf^ ^’’(Instrumental synthesis) 

It^tfltlBPnTo 

t#,f0^P(&lilT||S.ffiiMfiP^Ii^-#SA«fi^^.^f^“®!^FO^”(fre- 
quency harmony),, Ht Pfi fA A A/ ffl ® W' f0 ^ 1? tt f$L ffJ fA frtJ ® fa ffl ^ M A/ W 
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#J • HS Miffi|i „ "{&ft jjgift Hiitf];tfij 
vmm g , ifnM *]VX ftlit M J ,gf Mg *(^ ff 

fe). ^ w&-%a a g m m it w ® it hi j» * iwj . a ft hi ,*• m M £ m sl m ey 

ia„ ftlft. j&llifJifi: 

ft JiffiftWft)*' o #jftftt'J 2. fttl)M*fi<j. ff[ VX * j- f-,'v, 


.ai/f*pn £ hi & tM 


£A&%&R&Y£®mT-mmmmfe<, n $•*i #hhis • t & w ±it 
0 JIMfq/5 M M it /ti * • =K# £ flffi Wit a • m * Hi A r<j fr mi W-H 

•IIW. 


). i= index(Jliif) 


c i=f (III aE &tl ) • Hi — • i" i)n] ty Sr rn Hf (t: f t li'J) • ; lft il"l 


i - 1. W l J'rMjli ! M'H Xj c.c + m. 


FM *f!j£ : freq = c+(mXi) 
m= modulator(ijn]r|jlJf|), c= carrierC 

Affcfrftsflil—'hSSfc 

Mvmmmimm i &»# . im 

c-m.c + 2m,c-2m.c + 3m.c-3m. A / Ty „ 

15'J 23 #B&^W*MffKS«Rli:irt»(Gondola, 1980)fttfS&SP# 

440 540 340 640 240 740 140 840 40 940 -60 104 -160 

c c+m c-m c+(2*m) c+(3*m) c+(4*m) c+(5*m) c+(6*m) 

c-(2*m) c-(3*m) c-(4*m) 

— 8 « j g 






c-(5*m) c-(6*m) 

<> 




* 


*!$&»£ aw; 


Hitt.* OM M|£&ft3l4c^«il$M(Freq-mod) W^MJtyS? 
(Modulator) Hiifcf^Carrier) fjfjM'Mfii AS P M it StX'tiJnj • zyitl? lb Wft'f'R 
M£r*. 

iHWSfilt!t.MMil2^'MM**«^M*51tl^±(^24) 0 —ft- 

Q-MmmftmTVrti . affirm Eft^msTWJ . 
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R&fctiktp M# ib iS?iM• MflI&$M'» -;1 iiA;iiJgijs]^fq 

+ FM t£AAj4tfi<J. f/ij 24 1 1'.fW^cAili Lit it j'A 

w&&n . fe#(±t fn&usr//^' i 1 M in its a, vx k iac m oti >; r -a m u *4. i. 

■ JRff-M ’-; (.3 ,• vfl Wil1i(('arrk.r 
A) . AA64 C ! 3 Modulator I i) - 1 1 J JIJ K |fi|Tl>J //A i I X} ,‘I>f0 

(4 + B = 599.65 Hz | [Trumpet 31. A II 184.35 11/ 

[Horn 41 A + PB= 807.3 11/ 

[Trumpet 11 A~2B = 23.3 11/ | not played A + 3B= 1014.95 Hz 
[Clarinet 31 A~3B= 230.95 11/ i I lorn 31 etc. ) 

0U4 



JS51+M W» %' IB&. m A Af f UlTJi'T I] t 


. mnzn 

. JA W & &W%te @3 fe, %\m Ml Mli 

S -Sf. BP^hBfciW AM* 64 PTOrtAK ( 
M^fPTO.fa±feE)WJxL±A'tS^a'ffiii®^til^f^T®JtWtt^ofa^fb 
[ft Mf464«AffipAM #1 A . & *A##g« 

Bi. IB 

(3) HIteiiS$'1 

JS te fic M ij"] $4 fg T Tfn sit IS fill iloj ® A AN •$! fffl iJ«l *1 ( Amplitude 
Modulation. fgj W A AM). A.Atiij >PM 64 A ?$ N iJf (0; A f*4# t S4® ft'& 64® 
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n ■, m « & w m m ± m $ ft# 

M3S*&£. 

& M T ES M M £ ifc X\ If-# ± #r t * 1 M M & JH • M IS ^ }$ $'J & w sc }g 

l£#J5faS:£M$ffc:0*J 25b 25a 25c fl«j 

0J 25a 



#J 25b 


SI^K m ft IE3g«ffc*f H® ft 




lil H, S ft Jt 1# ft 4l ¥ Hk A ft» ft ® ft A it i& 

#|J 25c 


n 

“I 


— 

n , 

— 



n, r 

- 



n , n 


U 



■ 

u 



■ 

i_J 

_ 


L 

L_l 

— 


midi 

mm • wit 3s x&ik. 

(4) 

WiiffiJ(Ring Modulation RM) 

wmmmp ,tm®P o Sffrffif&J MMMM, £q¥«frj (Bal¬ 
anced modulation) >XS.iil'^iloJHf!j (Double-sideband modulation) „ ^^“Ring”^ 
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I^I35J*,Hjlk,^PJT®±WftiftM. 

(5) ®i£f£ffi£SjS¥toJR&i@ffl 

Mif£ #1 WMm MftBMM ## ©#.. 'SJlri^M^ fni^fij ® 

ffn#il'SfnM^H J H (Summation tone) ftl ||-0 (Difference tone),fl^Jj£^F®rtlj5T' 

WMMiO.»tii3Hm&MJSE . 

flj 26 mw G # ^itft: G ttSMBiHftl 



ttM 26 392Hz MIE^'MAIIJ^P A M«(£ 

f®),M£-^ 207Hz M&MAilJisgP B 6(ji^^iJ^(^ffliJ) 

392 + 20765 = 599. 63Hz(D f 5)&fjfHt A 392-207. 65 = 184. 35Hz(F : 3)fii 
ilf (|RJ 1/4 iif) 0 
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ALmm^,mkm% 0 «.®r/mtw»t^itMDTffiM: 

392 + 599. 63 = 991. 63 (B k 5) 

207. 65 + 599 = 807. 2(A 1, 5) 

392+ 184. 35 = 576. 35 (D ? 5) 

207. 65 + 184. 35 = 392 (G4) 

H—(Hz) 

392-184. 35 = 207. 64(0" 3) 

207. 64- 184. 35 = 23. 29(F f 0) 

viiitmm, 

om rum 

in om Bggft fm n&mmrm%&mmr&imr±.^Aik%mt(c a rner) 

#J a ft ftl Yf }] -p] ftf'J W ( Mod u lator) ft ^ ft. &—■f- #1 ff M (V) BP FJ % , $P $| 

27„ l/4 ( l/6 Sic 1/8 MI¬ 

DI 

I5'J27 om 


Carrier Modulator 



fij 28 a^T^ALlt A4(440Hz)SWfP^Mfe* D # 2(80Hz)*M 
$ 2,3 
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m28 


Spectrum 1 
440 880 

a 2a 



<> 


Modulation 


Spectrum 2 
80 160 240 
b 2b 3b 





520 600 680 360 280 200 960 1040 1120 800 720 640 

a+b a+2b a+3b a-b a-2b a-3b 2a+b 2a+2b 2a+3b 2a-b 2a-2b 2a-3b 


<> 


- **» —* « 




p 


440 + 80 = 520 Hz (C5) 

440+ 160 = 600Hz(D e 5) 

440 + 240 = 680Hz(E* 5) 

440 - 80 = 360Hz(F* 4) 

440- 160 = 280Hz(C f 4) 

440 - 240 = 200Hz( G # 3) 

880 + 80 = 960Hz( A* 5) 

880 + 160= 1040Hz(C6) 

880 + 240 = 1120Hz(C* 6) 

880 - 80 = 800Hz(G p 5) 

880 - 160 = 720Hz(F* 5) 

880“240 = 640Hz(D # 5) 

2.2.5 

tH ua. m r it, - 'SM® 

PJiigXf tt „ Jt ,$# ft * bmm M W. 

S m- W-Wt % 7, WL # U ^ WL 7 # ft, {a o/f A W ^ Ik 7 ft lb U %‘t- 51M ft 

%tM • —'tft\R ft|ft#§ip, ft;H R ft SR KSfK tft f L7i=fUfr ftftft 
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t $. ?ls S. ft- 4 2t-ti tm ® SW ’ Yt i tli M ±£ ?il # I? ti ^ 'K ft—Jfl # f? i(; a ® jin 

t\ &#«ji@-#iss'> m# tit^,s£M . 
Ji,irt«!iiW-^JC^WS^3Ti&,3'&^M,dlffilMSt^|S]#^|pi« 

ffl VI & m fo ^ % * Jt M # glj ft &. ft # /g S ft (Ferneyhough) ftj ((«£ ££-ft 

/Lftft^Mft))(Streamlines, 1994)ft(#J/i#ij 29), ft fftft 

« w m# ft t/r mm tb o ft * & m m w m # w m ^ w ft nn ft w mm • &# 

X®iiat®,^©Tft-#SEJs)ciffi^M^®^o S«Mi?E3tffttf£ftli 
»ft 6ft‘lE^Mf’’Mftfti&r ft#ft ft "lift . {S&M&flSMTO . 

15iJ 29 - thhWfrmmm 



IK -Jnl? {de 
























m 3i msw* 



g[ A 2 : 


!:_i tft/J 

##A 

: iL§: 


j## a i 


Sdfe< 

UBHuf 7/^MUIBV’lkHiail/fl 

■nri&B 

■MWVM 

■r:r:^.HHii‘:r^z^':i'.MafP‘:^ 


=S= 

n*fi 



j : Jffli 

^ % 

;§: # : 

i +i 

- *L 11 

:k 

mm 


1—^ 

i^P 





T) 


mu * {& m m m him j¥ & m * m m m ^ &■^ 

n > - - h j*§lt m^m, w 

(m ^w&^n >ww&. s &,®m 

ifistt^t®*5W.«'iftfi«$(i/8 ^ 1/16 

£>t ,* ni m+mw • ^ K'j ifcig# ft * w ^ r ±+-¥ % m ft u 

Ji ^ J® W. H Itk 7 ft * fit ®P * W gflf @P ft g ■W n % rn , K 5 fc Jt tn M * bk 

Mo 

2.2.6 

Interpolations &- Morpheus) || ft, ftiif ft J| Jill WMftft 

ffi{a-&o mft ® M\m ft m ft ftftftg ft, x% 

j^Sfnft^oftft^ftft^aeftiMftMftMft & it ft m 

(Curve), flip Pg-MgMfl* 

ft! {II ?fr 3£ ft ft 1) ft: ft 5fc-® ae i&A ft 32 ft ^ ft ft 32 (#n fti-15 ft ft, 

5jc ft Z ), # i£ Sffi I? ftft ft 32 ^ j£ft- ft m ; i£ £ ftft ft & W# ft, m fs m m 
mumm £ zb ft ft ft0fi££Mi£-ft ft 32, JA&A ftggf®fMJtPM * ft 

32^J£ft#nfi«Jf• AAMMftftftliM&Wcft»:ftfS(#IMiJ 32) 0 
$] 32 &mjft®-fMfti4M£ft32 

a 12 ftft32,ftSgi k i. oftAft/^ftJ^ftffJMitftM 12 t¥fti«»?!i 
^B^apiLUih^^M^sj^pAa^T^ wifiBii® o - 75 ,j£pt 

Jfft&tft'ftftilr o 


CD in ass ( Accelerat ion ) gMg $ ft M S 4 S — $ ft iJf ffl ffif I'SJ £Kj ft ft, & lti£$J faM S @C $ 'ft 
ttCKJtlSi:. 
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;!i.i 

m 32 Mlimi-12 

Z “u.swifcfi rsnrsig^i 

File Edit Classes Functions 



A2IfA^t4fn4§,~Pi3 ^MfPfW^I'fiJKBois flotte) (jJiLM 33)4A 

m % * n & a m # ft * m w tt. £ * V) n j m j % m w ^ m & m m «i& r s p 

£ W M it # |tn W. 0f #r £ h t£ # #J & 44¥■ ?£ ;£ -— . *fA ftfc f n 5tE ift . I £ ffl it g W ^ # 

MMiflAA Aft&P] B«^^rH]^?til'«W^M^M{i;M*^fFlfil 

b a,bjk^^iuw 

tfift. 
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m if ^ u ft p « ,® m ft a . ftk 

fn # ft # # m & $,&%} ft ft; ft ft ft **• ft ft g,,tfiftawtft^ ift & 

M ft lift ft ft. ft ft ftMJrftscfftft & iftftft, ft; ft 'ft ft ftj 

M/T’if ft o 

^'J 33 


.— .u* •• ... 


| aii3t4«» 


— mr* .•#:/;: *_* 

• ' fe«» 4*^v : <* 


n? :££ JC;C.4iS5557C^ 

» ' zimrrmmm±2 r.'T’»% « ■ « ■* ; ^ a^.« » mm w j'm 


SiHC 


a?i3^»!^H5Si 


g^yi£aa§Egf|liglBSa giMSfiiii||g |||fi iiij 


9BaS'jE?E 


crrc: essi 


1 BBCIBBSaS'EStf 5S 












sggt;i£>«3b»TiaPBata»Bun : . 


its: 


>J^|'fKj 


i»K< 


JIS fj ^lfr)jii'JMn ; j¥ifit fliffirifli|¥I 



































$1 34 MTS'NM 

0'J 34 


'<: uy = u | 

UJ 

iji 1 4- j 


■rife 


*=- 

=®J3ess? 


16. 


, 


* 


J 

_1_I_* 


22 

N 


=*; 


“ 13“ .ii^Fi 


«§ 

t=^r^±i 


¥ 

=i 

Lg 

p^~ 

“#f 


O - - - -c 


t=3=E3=: 


'<’ . J- 

| 

_*_ 

^iL___J__1_* 

■i -.. r ..^-,^zL- 

■——.. .sj 

— . j,- 

d^sjci i| 

^m: ij 


3= iUifcf r 

3$-—- J --1t!k' 

L—^ T^r^ 1 


- £— 5e 

e r^j 

5-nmmmi , * ^iSrsKW^F-^ta®© 


2.2.7 

ft#J£JSBtiti?#$C o ftiMsfr 
# {x *i $ j¥j—ft N & u m w s g ^ & .in & 

Hf rfii •. a 1 >"v M^E.'nMMWi&ft 3^f ft3E W'lWHT HlflSiE# 04»flL nj 
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01 J 35 



Chord }#[?]4 3 ^J''order’'tt^T$i Azirfila 1 )Y 

12.8 

if ASIJfft ft . 0J 36a 

^ ft m% t m*n e m& \m^ ft w mm ,« t“ jsjm mim" <mvi 

#Wi¥&,M7AWM d ^m=.m'm$\ft%mmm w x f 

Y »,iA]TnEfe 

m*m w ear =mn&mir’ . 
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z III) --(? ) 



f^d 36a d /JmJSMF F d 

/MJf ±®ftfTF Zftfe-M/n.ifiii Y 

urn. 
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tjm fl 





















ffij 36b 







Fl zsb^fefiSyt'l 3 —WM±®$S! 

2.2.9 'b% 

% 7 {* £ M^cSEtt, 7 
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m Km m m it n % & * #, lumm^rn 

a. -« WM . 4- AfiW M. ffit ip # ^ K it W --&• ^ ^ fa If oft ^ ^j i$j ji n ft, [fij ^ % 

(Alternative science) „ IfitiE Ir]B4. 

2. 3 

2.3.1 sAtAtUftt 

#«”(Rhythm Trees) OM 

0\t‘rs|^p1 ; ^6\Jt»:Sj^? l J^ll(l@3fe^7K • — Ifemit Voice(4 s 'n|0^(l^._ho "pflWi© 

T LISP . till - Jg ?y 31*^ tB WitiEM 

Wf#I. 

4HF$fr. ^WW5!IM«F^Mttc#S!,nTUJt^afijSgifeW1irft. UtA 

Chord-seq( fR‘}£l^$VMM- r t'ti / ')ff>i^-9 l lM}&KK' [^] -it Chord-seq B'Rtf 

to. midi 

1# iff @1W P Ifl A P # (£ ft „ 

p A;RJ M (DS),st: 

s d w-^j m\ 0 = 

S nT u RUr-^fPt,-tlinT WlrX-A(D S)$R£ M ; 

Silt. (1(1111)) 

4 >Mzg## 

^ wur#. H jH: . CT W#JEfi 4/4 ft, 2 /M!T. 

(odii D) 0011 d) ) 

&04{I*7 22 2 1 

ttxwM 4 fes 0 itb, f nr w m & 4/4 ft, 2 /M?, ® ■-/h ■ur *r 4 4- ra # 

Mo 
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toitr m,d{ t m— w sp® =?-nm 

4/4.7/8.5/2 

(4 4) (7 8) (5 2) 

lisp swift S^&tti+IMn 4/4 a 

4//4.7//S.5//2 

to^ttc*M^WiS.®^W^I^W'i‘MW D fii(HS-{t)«Ei] Ali+lf tB 
*o SPA ,&A1fMW D .OM A g 

^iajm+iriB&A Dft„ nrw^j®: 

(? ( (1 (1 1 1 D) (1 (1 1 1 1)))) 

(1 (1 1 1 1 D) 


J =60 



mmm n $t m ia s a n & a w & m sm m , sp a , * sp ^tajam 

A, *'jvt fAAftlJiA 

(? (C4//4 (1 (1 (1 -2 1 1)) 1.01)) (4/ 4 (1. 0 (1 (11 D) - 1 1)))) 

n- * m ^ a a 

EtiilW^Wt^inT:5'Jf(i -2 l n^iA-AEA 
MMMdfflSn A 5). fgzAi E fr&ft 

£5ii A#r- Al£A#W^atd£itAiHdJTi#toT: 
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w m & -Tit mmmmt±m , is. ^ 

WfIi;qiJt,j*#^gT^'diTiS'Tftl : til^^'ftTiaWH L T o ^pTT 
^,IiiTTMTT«fik^)T^ifT:itTiuA^ls.ffW midi j^ffe 

fHWtfttAI OM f 
2.3.2 

iA^jt T-rftB'tllL, itttf-iti itl itJiliiT Till Jit (sic 31 

&K). 

fiJWT&TTMJtMo $| 37a,— 

&, # j9f # so m «t ft *. t t $& & a & fi at tri? m w m m h m & p [ 23 . w * #a 
37b, |S]#WTr#i'ftP)<i : e ^T^iSPSfei'iTi^o this aeT'IJ^^eT/n^s 1 tf 
MT^rf^fsT Tit 157 ft/E^#M,iiatTif^mHit 

^|J 37a 


m 37b A$piwsit#i midi 

‘k Jij ATT WWJ. ‘Ml J J j>j Al AD 

ft |:|}*TT MIDI TIE® 


0 Rjan Sand red, Interpretation of everyday gest u res-com posing with rules , The Royal College of 
Music- Sweden. 
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iz m 


#i 37 b midi 

m it' 4 1 # M ft ± 4ft Mi ffl Sfe Ml] # fS If ft it £1, fifc njf ± £ A /£f # JL-f- ^ £ 

. sK#ife#pji 6 til WTOR Jtxtfltf IS] 

W 38a + /- —'h 128 5>M 256 $HM$(157 fa./# 

6-12 37b M MIDI ftilgn 4/4 TO W&tl^iafrSW 

£WiE^. M$J 37a W/TOTOM 38b MIDI 

itammr. #e<j■tr m &nffl^ m& .s#$aitijfiEgttift. *t 
^ ^ fflat M. HI *4SI®1 ft-rrir#M MT, 

I5'J 38a &J!1$ij 37b g MIDI TO£tS£KJ*£JH 


in 

f== 

S' 

— = 

- 1 10 —p 

s 

1 d b. i — tv- 



rrl 

"5 s ? 


■ mmamm 

rnw- 




tSEEm 

= s^=*= 

sBgiggiggMBBne 



9 




EBi\HBi^\a\MH\aHiKa 

■ S BtHWIH 

gsl 



##•# 157ffi'Ffrl 128-256 

&01J 38b t£M^"TOiEif ,5/8,1/16,3/4.2/4,6/8 5/8,1/16,2/8 .1/ 
16,5/8,2/8,^,fflXtatJg/MS£7. M^J 38c MtfjlEtnfsHElRftfTO §SM£ 

0fl 38b 38a 



63 





































^ «« * 


® itfp ft ^ ^ t ?- m ® & ■n m is if ^ m m w w m is it -n ® a -* & m m 

— 9c If M W S S o 

m 39 Irfh OM 157 JQ jljf, ^+77^ 

4/4 trtfi.fiMttiEif 

0|J 39 OMW^Sfffl 



mm ft ith ft w vmtm 


64 


















2.3.3 

#ff;®0fff EfW(M#3£jgM)0fidiifff;ft. 

7E if % tfl ft feJc if MM fgf fM ft ft &. ft ft ft ® ft SE if Fft ic 0f 3R ^ ©,gi ft ft ft 
fflftft#iSff idifo ft^tf/ffiidifflHftA^ff#,Mfttt^MfiJSft® 
® ft • s * ffc ,ft m. it sit if? ft m % m n m ft \# ft s m ft- m m. ft $ y -, & m ft 
® > m ft tMf, ^ ft ift IZ ft , ^ if ff If # ft ft ft t? ft f- ft ff ft fr # ^ fft, -£ 1 L M- 
S ft ^ # ft mftf «t if ^ « ff ft-f ft If ft fr ft ff (fli. S '& zj] ft # til aft £ 0? 0 
ft. Me ifft ff L ff iff] 'M ft ® if ff fttl 'I? ftfr # ft ft fi i Ff ft ff mK ft m Mi o ft — ft. # 
ft if ^ #1 ^ ft # ^ ft # ft flW' fg iff • ffff f / T ft PA ft ft ft if if ft ft. PJiJ ^ ft ff 
ft^ft ft sftft m ftft idif • mu 'ft mmr&n ft ft ••ftfjftftMfrfrft ft m ” 

f$lj 40 



15IJ 41 

J = 90 _ 

u }j um\mni\ 

2.3.4 

• ®if ff ft ft MUT ff-ft ftigftliftM 2-3 ftfjcft 
2tif .ft . ft 3f JtiS£ %fr ft ft f L. ft Ft ^ ft ff- ft ffe ft fJ L Ji£ ff Pififlff f'Jftlfr • ft, ft Pi ft 
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vmm a a^jsaw *$m 


{ i-: if u & ¥t Witi tSt-AS 
■j-j nm -#s»Mik£t# 




H'f ft M gfe $ & m M ^ $ W • ffi * M i 


IttW, 


>mnt if j# «ijis £ itti^^jfiftt{iit» o mm ms. r mmm . 


Tj • l°JH'J ia^|0J|0JHttr'J-g 


Ll "[ ‘J i-li 1 fe'IAElfll fiHtlAiS n 

- n & ^mr^v^' ■ up • ■ i«w m * i^i m w. w# m. w & 

mm . W1"h^^H's] Wf0]jfEiS^: ■ HtflUiiM A» 

if ft iHl A it 'mf ft fi<J [ft] 0t. 34 'g- it 5t PA ta ft ft # M Jl S11? Im * S # 

£ d<j m / J ■n ■ 1? M ij] ft n it«n t rn it W m A . ffl iu U I# ffl if ■m & if ffi ± fn m % ± 


tfraw*. 

m 43 


Ju 

b^bbb 


bm 

mb 

J. 

bb 

'•—* 

J b 

bb 



J W 

iwS 



SiS 



Tf#£Affi£r 
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2.3.5 

2.2 .6 

tt«T , . fp bT E3iiAM( In- 

terpolation)^ A:$JEo tit ftBE AT VX , iH nj VX Mt AR-tfet „ Tffifcff] 

#i'tit0'M c t I o 

M-fAlf-'/AIr. *1?# . nmiLtglk Wt> # : 

iSISCfn^-KtSt.^/g nj^ • f^?Aii±'lsScji®; in Bliii3t»'fe i sj]js 

#>J 44 3A |jj E tfi f Marc-Andre Dalbavie) $}(( 3ESK Diademas) 


r » 


) n m j 


i. / J TfiJJD fh n 

a — < r - < v ~ r 1 — r 

Srri J ! I 


< c r if 

.- r -. 


j ; m \^Ti rrnwj 


i 3 ~ +~ 

_r_ 


jr « ' > * 9 

<■- --r-- 


4 z s— 


rn > j_j,_ j 7 j,jrnpj 

T~'‘ ’7!!F5 j ' j 


n^j 

i n“ r ^ 


r f » f s 


JOTOl 


13 4 


J 7W}) 

-- ”' Tt? i* 


J 


jm j j wj 


* *- 
t + 


|»n' 
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liIJi 


mn j j jcu j 

^ w V f g - - -- 

M 

j _ j. _n _ i. j 

ft fit tf # /jK 6fi ft M ft ft ff l ft # 


2.3.6 M ^ ftf f^c, B& It fifTi? H 

$ 0 fikffj JL¥3c 

tf. *n & # ?>j. ® j m M * j m w 

j^t'j # • ep^-ftm* ^ m m rtm , w ^ ft - # ft [wi ft - rj<j if 


15'J 45 fiffitTFH 


Real Sound 

Microphony 

Macrophony 

© 

J J J 

U 


© 

J J J) 

12 


© 

J J. J> 

«t e 

J_j.tr j,_}> 

» :- 

© 

^4 

«*7 


© 

j J)JJ J 1 

3 

J^Jjtl Jj jJjJ 

x y w w Z 

© 

jj 

14 


© 

n r]A/]. 

^4 

J? J J_J"J J_J”J Jjj] J. 

V W z z z z 

® 

;>jjA jj$ 

*K 

Jlj j. J j. j jj jJjjo i?o_„ 

v x y x k w z w z v y 

© 

p * j p p 

*^5 

ijJjJjJjJjJj JJ- J 

vw z z z z x * x y 

® 

*n.jh_n j A 

4 

jJjJj jJjJ>jJjJ jJ 

© 

j> rut jj 7_j] > 

8 

jjjjjjj. JLJ JL3JL3 JJJ 

* * z vx yyyy 

© 

6 7 7 7 7 7^ 7 

p.nz_jp_jij.pz_jT}j. 

0 

JJjJ j> j jJjJjJjJjJjJj.^ 

v-» z - zw z * z wz w v 


j* »tt $4 ft ft ^ f» ft -t * 4fc f! • fl f K HI pf 5S ?M ii * 
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— I> 2(69. 3Hz)-#fn^ —-t C2(65. 41 Hz)#^|'b] 

69. 3 - 65. 41 = 3. 89Hz.^f|'M^^|tglJg^Jtt W 1/3. 89,1 -r 3. 89^ 
0. 26sec,iaJHifc&tltti£j#£$i 60 #-^T- 88ft,a|5^ 60^88^0. 682sec,iP^Ji 
4/4ffi.pJ 0. 682 -f 0. 26 = 2. 62sec ; £p|]l MIDI = 

480ticks,JUU 480 X 2. 62^1257ticks, #[$£ VJ. 4 314ticks(&: = 

240= 120,= 60,A + = 30 tic) 

duration) #T:A^##j]PH+ZlUpticks. it#W§& 

m it /J ■' W W ?U IS-o J$ #J ^ 1^111 if L ^ |W] w $ |B], 2(4 [5] ?J? # ?£ (#.t^ w $ 

H, S s 1 W HIftf) ife is ft ft P iH: A, 11 M • la i£, if nfa _h W lit zft s!c 41 i!i' # A 1$ 

* & # ft p <j ft t t m is] m& &t • if- fft m # n & « ft a“ i* m m &■”, w -^ m a- 
#&«ssr. 

M 46 * »M(Kaija Saa- 

riaho,1952)lSn998 4pAAffiA^^lTn^PiJ«H^fA^?EPi»A-t4 3 P^llSmo 

&if t W PIT# A W « Ep^± A AM M n°p * ffc f m 5Iil, 5fcfl 

WJMMJ/iLMo i 3 if^-ft'J/ie^^it^^n n n4 5 ^4^“lAit®^”S® 0 &£c 

fj irm , tifiimt ^ r warn. it m -nmm m 
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5—Sp 




2.3.7 

g # ?'J 4 1 fiiH tt *4 5 P M M B* 14 S ij Tf # 04. m £ p a ft £ fic *4 Sc 15 & $ W 

ft$3 WIS^I^fiE. ft ft gCfiffifft MM#] ( Micro-polyphony) ift tf #*f f i! 

urn , m k £«s m • it 'Pimm m fgM <&m m it w a aa * m 

1 ?|J 47 i£» 3 E*M«nPa»(Seuil) 



MT-KiiiMsatmm^^ ft w • m %.&, 

'£ ft 04 ft ffi B fgfeBt 120 #. ip ft M^ ftj Bit Ift + SB#— (@“ P ft #J IS M ”; ffi 

^#ffMWi i£Jto 04lft 
Ji#ft W .rhM^- • ft#^Mn4l'0]MM, . HilftMfrftftMJ M • ft 

g. j#&»ftft • tm fti£Mf£ffl#'ftB4iftisit< 

•afttf iftffifiEwtcj®PAftft, 

mw.n vmim\$mm vminn . ft m .it#fmaazffift 
&*r*f4b • nrlustra f$ftw* fa*tTftfrjaMft ft r %M^n tftft®.it ft w?h 

wt m jg ^ w-ftMM ft n?, ^fa¥#-«ffi w s» >t ; mmm 

aS&M&^&J!^Side-band effect).j£4i4f i@$JftMM/gIttltflMift « 
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& & mm) u m w “ & it ® iir be &, m ® fn # * & it * # j*l 

f^'J 48 

m*m&. BPiiaiJM® i mmm M#$HF0r w 

0*48 
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cv} n\[ 










fgz# 


2.3.8 /]' & 

, #fmft Mffc ttii % 

fi^in^p° n tfyg-m 

WSfilfffa^^p H n-4aM • S}i!ilK((m»iI^i • 
fa#ng#z+=#»ip^^^ m -nftZM m2/2*. mm 
ft fft w m ft ftti m ^ fife iy s& 0 ua, 2/ Bif ^ * Hkft w nfr j& >a a m it m 

®r®j m vmrt^mmfc ® ic, %&-& 20 utta so m 90 ftft^*ra“^Mft 

n. n % im n % mm nn wm „ 

2. 4 11 

2.4.1 

( 1 ) 's'^ifesiSl?-® 

OM MW®£fflli L raaTfeSm®MteftJ@(GRAME>£&^?f£M 
LibAudioStream library @#(09 49) WflltSttf 2 Mt® 

/si vi D-m Hi g^wmyim , # °ut 


® Jean Bresson, SOUND PROCESSING IN OPENMUSIC, Proc. of the 9th int. Conference on 
Digital Audio Effects (DAFx-06), Montreal, Canada, September 18—20, 2006. 
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fS'J 49 OM 


© Q O AUDIO-MIX-CONSOLE 



Track 1 

Track 2 

Track 3 

Pan L67 

Pan R78 

Pan 0 

r ■> 

r ■> 

rr% 

C j 

v 2 



Track [T] Vol PTB81 Pan [0 I 


^SWiJSEtgS 

( 2 ) 

xwm *—m n * j® «j w \t 

. fa S ^|J+W ^ # W M # "f -1" 6^ # • ii f g ^Nt s 6^ nj 

UPTWiio 

tarn* in # m m m m m^mx ts ^ & ? # & m 

(Mix-electronics)MarOM 

, &#^ibSiJSff Ifcit JJCfifj ffe? fF f#l -% ft , "a i£ 

o) 

MmmwLmmcimxft) o 20 
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OM W#MX|L(^iJ 50)5ft|£f£itft 

fs . # #& # if m z \'si m 1 “ m ± &\ & ft fe- ^, » m ft m 5 m - t #. m r a ft ji ft 

m 50 



ftlH ()Mif»^|j!t 


(4) 3t#fts^# 

3/Tft fft«J 0 M, —ftftft ftftft ft 5ft. ^ 

WtfSM WJI(iffl^^J[5ia)feMSE.4j , ft KftftMTOM 

5?ftEftftftft Patch 51)gMftMftftE(gt£).ft 

t«Wfif-STI. 


75 









01 J 51 


806 _ SOUND __ 

f File: “REPMUS 127? -.Ueerebresecwi: Workapacesmyw*: ir»-fil9a:call»«2aiff' 
SR: 44100 S6:16 

t : 797 ins 

i 



1 000 2000 3000 4000 5000 6000 

Track 11 | Vol 11001 Pan |0 1 


(5) 

Xffi Um o £ OM + JL SDIF tfj* 

“^”(Class)3|E^fiE'£. 

X 4 1 fa] J& (Intermediate object) Kernels) fril Wi 

SuperVP fn pm2 gjf ® IRCAM 

6 inr AudioScuiptc# ® 

MM'Xffl 52) a tiff! FTW^'f^XInl^ISllW^W^'tfr^'i&^FTigtHl SDIF tffiMl 

M. 
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m 52 



2.4.2 

SuperVP Phase vocoder) ^ fttJSlf'/i 

jl*TM0tMnf^raW(STFT) o OM 

^(fft 53> 0 sdif om 0 

Jgf±y& FFT box FFT M size(##r®R t), XJi 

STFT size,shape()$1 step(/£--tO „ 
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m 53 



OpenMusic tp Super VP &<J_ -MM, 


sdif ttmmm s up ervp 

^mwA^jx • # 3/ Mini f’-n 4* 

w^^ p °p. h if «i»i wft&afr# 

irm, midi ; 

P , ^ P liUiil/Mf5>It)ii St inSlift midi f,|,a 

-6 • ffefn-^F^ on ww* *m en^Fh iit nmm w . it 
&###? # & ftM, & nm$ 

#- M ftj“ . 
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m 54 midi mn 






partial-tracking 

f' 



CCCCCCbC 


Wo j^^trjUH^WJA^ia • S5c#Ftla 1 Partial-tracking)^>|ff 

W¥ mm KI»%*n. 

« MIDI »L 
2 . 4.3 ?$&ff 

Zfft VX \Wf (Treatment) M * ft* *J 4fc 51. Ji H % & h% 0} W *t HJ #f P % 
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( 1 ) 

W'vkW’t Effect),, OM 

^mnT-'f' * grmc ft a a ) m & m 

g"( DSP) Faust f$ffl DSP i# = Mffilbm, BE nj W&J&Jg 

itfrM'J , X nl DUlit L£##®}£fffl© • ftit 

^^h.GRM ^3^^^ LihAudioStream Faust M^SUHtUfftT^ ef'/JrL 


(2) ^tff> , !tbS^'o‘j®^r?£ 

SuperVP ft AudioSculpt W^#f,&fca^^JfiK^rfe^#fttail^T^'JfnS 

$i 55 a-wsaAtsis 


allpass(dt,fb) = (_,_ <: (*(fb):+:@(dt», -) ~ _ : (!,_); 

comb(dt, fb, damp) = (+:<?(dt)) ~ (*(l-damp) : (+ ~ *(damp)) : *(fb)); 

FAUST effect file 

|~freev9rbTso" 


« 

6 t> 


n # 

_ t _ 

FAUST 

j 1 

Compiler 


Sound file 



faust-fils Effect params 


J 


(1.0 0.5 0.33) 


S. 

FAUST-EFFECT 

e, 

c. « 

Ilj u. , 

[fir 

save-sound 

r—>" 

_fi_fi_ 


► »>» 




• • • 

4fc If. 3Sf Faust iff g *f‘ $&£!”( Effect) #J g X £ft ft® 


SO 










(3) jtffHircr 

&t|SlJeErHT(Time-streU-hinK factor) £ |'| 

ft ia m. w H fs] n-M ft i'i w Jt • j r m w, min & ri<j;t ® m h i- &aa & c& > 

WI»i:.Nl!/i/lM'I'MFHST r^„ 


fl] 56 Bt I'a] J1 r *:;£ 5 ft m & K 






m 57 s 

w±m» m 

mm$rmmw + imim .. ffesas# fo im 
fttfis ■ 
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pT H-t I'S] fit ft ft in S 















jfflii SuperVP Maquette tH it tlW '&• Patch nf — y \" ijJcM ft % 

n . mm , m 

m 58 
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iM 

(4) SupcrVP ftil 

/h ()M nj M it sit fS t^J ( Framework) 4^ • )ft CtZ W %■ tfe ft Super VP-process- 
i n g |*i & fl<J r p, fr • *£ ft—X & ft Super VP ffi 

u -'Hi%wftb ji* ri#s*xfto inH't m ffir,#s$##, $$^#a 

ilEiJjf , '/itl/ic ( Formant filter)„ ®f.& fit ))£ ^ ffc Ft i$L ( Clipping) Ffl 


f5'J 59 SuperYP Hf t® 



C>CC'C>CCC>(><C>C>C't* 


5uP£r VP 


supervp-processing 



& & & 


4f-X#5* W T.*ft W ib Ji.fi X 

tu & mm bpf) 

»(Time-varying clata)i#ff<> ,S#rSiffi5f; (-1 OM 
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t~m mmw.y£2.m§ 


2.4.4 

mmff mm m wag iu fcmM&ft&m. 

cm, r mmmfc ft 

(1) iDfe'oJSX 

’t 1 P'tJiPfe'rq',®(Additive Synthesis) /E SL : H fnf^ ilf#|5 ®U>1 M ;&— 1 • ^ 

flnA-^$fe3HKOdd Partialsl^TO^J&ib^t&.^^J^fl^lft#^,. 
feteRiJ^;iliirif fefeP'tllX tfc • h Psf? rr-^ilfeffete Ptl 1/3 • s&JL'fr-m fete^S 
llf fete P^J l/2„ 

fi 1 .jiJiffUnt'n AS,Si^^J —'t 
F&& Htf M ^ it ± W # M nf # it fi 3i = * g P* fk ffi *. ^ W HI J*'J (Audio 
sculpt) a® 

4> .la^-we^ATi.HfwMitmMtb g 

m + . M tfc&jft WftEt (Attack) P<J • m m (Decay ) ^ 

W^is o 

tfiW#g#ffj$fePgo 

^, *£ K1^J&M m W^ W - M=f ® t$ m # (Noisy, Chaotic) 5® % fig. 

is, is .fe ffi «Btf w ■# * ■*rw m £ ■xt p<j n# w, m #■ - w * n ^ $ 3r as a ri 
t e ^ m o mtt'&mmnA v? % g /fe 41 f^i p/j & $ g $y ft m 
a , mm^mm g m p^#. 

a,fee WS^StP.BP a + fea+ c,b+ c 

w#M«lS^^^5/r])E't:fnP^pf-0'^.s^#^piiM¥^JS?'J# g W mi¬ 
di -Wi^BfJSXklcPI'Jttmj^SSlllfeStlPA a-c,a-feb-c P^H#§P hfe 


CD $#S ; :rtPS'nJSKft 7 kiSS!'H 3 i»>JE httpfe/www. uaudio. cn 0 
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a 

a+b 

a-c 

b 

a+c 

a-b 

c 

b+c 

b-c 


( 2 ) 

ndSSc(Subtractive synthesis) , Ha A—ft1=1 —ft$P!iltfft SI&'j 

tk wmrtM tt„ &#5tt—^« wmft&rtp 
n&rm r . wmMmm < *m ) w nrsi^ • jmsi&etej&iiii 

t^tw^iifiag. ,am,* 

#fft ftft H S! ft • IS : ft “ HI i'J ” tf ft W ft ft FE H "i ft>0 ft n# ft ft/ft' § % Ik #j ft 

fcfc&infr&j& • ft piM f4ft, M?£ftJ5£A£nin?£ftj$; ■ isMfeft 
xms # ® , SEffiil A® fts • Wilktt . 0 ilk, ft 

A it.ft om ftfttS 

tl(Scoregeneration) jSaffc. M CSound; ftcftft-. #P Max/MSP ftc Jam,OMax =$ „ 

mmmMAo 

filfWAft^ftft.ilit Diaphone’s ModRes4 M^fpiSJlM^ ModRes gfp 

ft ft m—' t- sdif ft is (Patch) &<j“ fob”W-'ft ft ( im&mm »)» 

© $#3j :ttPS i n"i®feftKSti£i6^>-Rl http ; //www. uaudio. cn„ 
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II m|* gfe 









1?|J 61 it OM Chant CSound piffc 




F° 

rrrsri 


ISM 



r HStKiiiZiL 

|> MTiM l!MiMiy.fJlil 

HHlii 


J FRE0 CSOUND [ 
EVENT 



debatt 

atten 

CHANT 

EVENT 





IMFMU'OifflWlll! 


Lhant patch s num | ,, dafx-ch" | 

O (FOF Bank) ^ ^ 

|<"f1 0 65536 10 \" | 

l—i f 

phant[ 



J |"dafx-cs"| 

C c e «T 


1 1 r- 

ZF 

ttt 

sqnthesize 

' f- 

SYNTHESIZE 

CHANT 

l i © • 

ttt 

synthesize 

SYNTHESIZE 

CSOUND 



gfK&iifi Chant CSound iftl'Sff l 

& -t m r- i& W iM }U & hi $ M M 1 : # A 1 ?; • ^ |tj W ft fig t§ "I ^ ^ [s]—IS: #g Ifij 
Yf # S Wifi S, inSIISM M%. *± M fM, II M #. i£ *: i£ 'MS P¥ M M 
ffr M M H M W. M* ffi 5Ct # W & Ml *fr d'j i® ffl at • F Ji g * £ ffl ffr (S M 

—#o 

(3) 
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;l:ii 

iRCAMx*jra *^ 0 'SfmsttT^w^j^Mrgwnr 

tim. 

3Sft— ^t'a fiSci£7fc» ftScXtOit supervp-cross-synthesis ftiJtfXlufjic Su- 
perVP source filter-synthesis M SuperVP 

SISCo 

fjij 62 (Source-Filter) 



SuperVP WliS-g-®! 

(4) ft pm2 XMtn?££-J& 

pm2 tfTWiPfe^-fiSc^ g SDIF 'f'SIStX^ft. 

Chant SDIF 1*1Synthesis kernel) njlilft 

OM 

(5) OM-modalys library 

OM-Modalys library(#|§!|j$)itWM#ft OM 

fiiaxtt. wtn w 

2.4. 5 jfe^Jj MIDIj&ft&S 
ft OM 4U5ifT MIDI 
SiXit ft fbit iXif ffn W . 
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Mix IffJhWJfflll: 



























2 . 4.6 

OpenMusic IE ft WM£ At At M W — # — 't M tF tk At % %L „ It 

'£ At ^ g£¥ £ ±. "T W Mis ft tft#± i Hu * ^ ± Ml At it & Jf it tt ft- fn if tf 

fit tf it ft it ft o fill • Audiosculpt„ CSouncl, Max/MSP, Faust, Supercollider; 
i£ «I Iff ifi it MIDI, Finale tHiltHfF if ft 5^ (MusicXML) fit X ft ft ^ At $t ft iS 

oMiiit iRCAM^-t'®j^i5ittaetwa,tt^ttfifeffi^m^i, 

fin IN A - GRM, Cycle74. CSound ^ iSt W ^ M ft ^M — 

$tfto 

2 .5 

-¥-mMi% Atft w At * ^ 

it T ^ ml At W fh - f# i2 ± S : ^ t/ ^ ± IS (ft ft J F ^ 'I) fit S £-$ 

tt-M#,i£iJt]ftet3i*-- fTflfc -fifa. *-¥-ffl®iifW^4 3 ii'ffi'’S^‘ 

+ At '&^m "T 

iJ3 ; £ m # 1ft ft *4 ± i? fit fSS-T fp 8 S s I? it • fI # it'“■ fn £ $f ft” At ffi &, 
€ £ life it M tB Fii & 4 m % At # f- £ is] At $f ft 5$ ffi m iR fi£ At ^ m m f* At M 
m&mo mn- / t?cMMft&*-U¥-RnwmxjiM(vjm3-5 ftitn 

& m x pg m ± m ft a ft • ® nr m m ft. f& m - ti■• m & a t \m fe & «At m if k- 

i ffli, W m&j ft 44 At ft il 5 £ rit it m s A Ji # £ At *£ ft. it ft J& ft—ft m 3S A't to S 

n to it m it r. in ^ m m y\ #ft m m *t m a ^n m m m m - # - n w «i it m 

PJ^aAtfe^^ffco 

2 . 5.1 

m 64 t>t< 

«Tt>S.^mAtitfgo ftffi»€^^#Ji#At EO ^fcki^At El 

fa ^^ a js c a ^^ m w & At w a *i ^ tb ^ str it w m -# ^ At fa ^^ a jt >, * 
s^s^ni^s^Atew^. 
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hmmmti .w m wittM®. ittN-. m&m ^w&ft& x 

®Si!JiiA-£-*§- El ^4 , Mfa$WWW®.l"lH 5 NiIi»]“'h&grMil SfcJi&WM 

w$5#w* rm&# m trK t o n H n jit& un -&& 7 ^ mt m% =f^tt- 

00 65 Ji^P^|»«iS+i»(Memoire/Erosion)?FJ&lfP^^r^W WK&W&Jn 


9 / 



































*0 VI # fe iJS) u UK £ N & m M fH tfp fq W & a . M 

ifi 51 11 ftl l '#c M 5S PA & it 1 ff #X /j? i/i 0 

0IJ65 



C4 ##MMo &&(a 4ML)ffl 
ffiii C4 G5 # 0 # 

0^-M C4 b gjf/UaffrMit 

MMSo 'MW^'M-ifi&$*#R3fc(d—e—f).®] 

5§Xp it 1$ 3i. l! M ® ^ AT [^ B A ilr ip it if ft P § £ # fe M # ^ ® (g - - h— i) „ 

B i, #;FRq. rttPMitMi-^io -tBiMSMJT'MCJ,§Tfr4 1 ), VI 

l#ft# B fgfWiSt. 

(Auditory images and musical structures) TIATIalM 

—AH/xM @ #ffc-*T [5z M »Jt ^ IS ft. {£ A ill WtW% iR TA A 111« 

Sfel -'M m "I"!MMDrft®, BP6jit 
iff M iR w jpniff MSTtl&- . IK to g ■A 3t P|R & PA t 1 M % ft & ^ £Pol PR ® -i Yf -1 
«#n|f3 f fMmiff# £ M£§ftf§te*ftiRF 

S51 tB 3fc . ftp ft A HI “Sot—*H— iPSmK—S—-SIE 5J§ Mii tli 

* . sp a- a ftsy m® it- # m pn . 

2. 5.2 A AM$-&itMSi 
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_ m~m_ mmufe-zism 

ft % MM WfflBii ft ft (C AC) B’j it ffl A 7—7 ft %k M % SIt. ()M j£ Ji ff £ 

T—1'-"5imJ^lil”^c , '^t^ix:ittlSrMJ!S^ Patch,—t'BqfUIlfft Patch- Ma- 
quette 0 j&;l|—7A W##§Xtil • A[ ft it [ft Wfrt It • 3t t J tlf£ 

## Patch.Maquette, MIDI jtft#. UulVM&fe 

Temporal -box( l|ft)Xt^7 . f*if ?T Maquette Eft [It |h] fft ± tH^RT R g >1 

ift, itatr . sau it . 

Maquette WMftfl^trBtMlfEft#^ Patch, Maquette M6fjBt|iftXt 
#1 tempobj ■ lilRItilit# 0 f&it 1*1 El-jit 

Atlffitti tO’.XcIltt^o maquette ft'JI' hJ Ri .#7 tempobj WIaZIl 7it ftji; 

ft ft it # tt 7174011 Maquettte til ftf ft M f& A Patch, itR Patch 7Efti£ 

ftfe^ffl-H^. 71c,Maquette f£j£ Aft 

**M~#*fc3^g7. 

f$lj 66 



(E Maquette * Eftfift*14I«fr‘i£ it”ffi7ffT ft [ft ”. M'tAlft (ft ^ 

7^17 ffl fljlit it He. fft^fWEft frM ft A— ft £'J ft7Jf7 Eft ^ ffl A&itfftAS;- • iP 
ctTitAftift mm&m . m * 7 is a w •& * Ttf a ft 

fftfffftEABt.66 AMfbtEftlfliilfiatfitMf 777 Al&BTj 
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£ Maquette +1®MIDK«,B^TW Patch 

#P%#xt g a iPTBfc&: “^Ht^^^iSmsPJLT 

f ft a f is W—A T ft? & .£ fn S* * W a n. rn Js fft & £ >A -—A .4 £ # 5 'J a £ —A 

,g,o ftli>tf t f , ^f’?i5fej&.'f'1tnTPA^fi^/'fli{fiiifS( process of interpolation) 0 {Bftf 

,-aakm w&* Amr&Amm^mAAm 

’?£(extrapolation) „ ®«»£T • 

-« • . ”® 

it ft ft W« f AAA»» : “ M ij^ 5h frHft 

tn^r- # mmi & wan wig, m a . t * fa#— 

an , wra ,mm ir §te ^ ■ m&fcm xiem&am 

m^mrn, nsw^^u 

wan. 

ji • mmm .WAtiAmitAt wx mm * -# wAitwiast# a ? a 
w. ‘* m ’ wan w« . m a . am a w $ 

Bcis g a w¥»-gt^rr±tkf«f#jfMsijffii#^^wano”@ 

2.5.3 A?'J±AM 

/? n ama* a® w fe pj ji a a a -# am a m w. maa b m 

^aiiaxaw w,AaAM^w^iA Mif^Msaaraw)??'j±x^ 

^)aa^fflAs®.*-fwn)AW'WaiT.*n'®n#s'ja^ffl.AnwAAfi^a4 


0 Ostrava Days 2003. from Trislan Murail ’ s Lecture, http : //ocnmh. cz/days2003_lectures_Mu- 
rail. htm. 

© .T.&JS.- i # Jfc H^l/rifc K * * * *¥R.4i Kti. 2005. 
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wsrr^/iii 

0fl 67 n#Jb«M03Sn[S]ft-£^±§»(2008-2009)ft*m®;£- 



m ft *s! Patch m ci ^ffriz^n 
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mm vm&tt 5r# ,m * mm# && ^m*\ ftm, & mm # $ 

f § ,t, tk itt 0t lit f'j 7 t ^ iE^r ni ;? n ± % m ® m 0. ix $ m w p sl & om 

'PMVXWl 


jam 67 Mmimvxmm ao mm 3600 mm mm ci 

M1S^lfnf$ffl‘Mt^fe”#fi.BP 1000 Mlt#/>(mcent) = 1/2 #jt5M# 
MMife/M 1007 mcent M ft 5> #. il ii # j£ £ $ 1 -25 

tii nj ^ #i ft, # "i $f #] ( b) , $ x (ci, fij 1/ (D) to fuj & m n 

(E). M 68 tfj abed tf^fflTl /8 M M % Tjk , # nj KXM it H M M Patch 

flj 68a mma £( 1 -25 ^-ig#) 


CHORD 




| | Zoom 145 | Sian 

GF 

|chord 

D 

Font size 7] Approx 

1/8 


m 68b smj 



96 























15 'J 68 c 



1 ?|J 68 d 



iA±^S^JM*±^^fnSTW#IIJ®P^^“CH()RD”.f0 OM Mfn& 

& ^ ■ft g w ® it. g f t> w ft^ m m n & u #4 - x m m % u m • i$ r f p & m , 

a Pi W ffl ft; g Fb Sit's Jft ± SS Hi til • to f?ij 68c ^ J® gy ff flj „ g BU ■ tM ^ ft ft 

fi- 4f $f if h & ¥ m w m m # ft it .& rit ± * fti tftfeft 

RIJ tt W ft to • n ft ft ^ m 0, St ^ W 3r ft & m ftij 4 ■“ if £ * M : " W ft & ftft P ft 
[if— ffift - e 1 Sf i® if <HI flU St if) ftJ ft HE ft ft if if t ft & ft ft £ ft 

0fSJc. 

68a £Tft = 

chord) .nUif ft ($|J 68c ft T#J : order). ill nj LUftft flil ft it JsMft J>J 

Hfdfcl 68b ftT^:arpUp),^iAi^SIJf£±tfeilft#? l J('i5iW^J)o MW 1/8 f 
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SEWngesaag^gae 


W(68a TfTTf: Approx 1/8) sJc 1 /4 Jt^ig (#ij 68d T~}j -. Approx 1 /4) M 
7jH!C#o 68d M£±7rtTdf7—'7 MIDI rfSiS 

mtit'Wmfrgmft midi g«t. 

mm ±%m* w&*hi m&& w, a hmmmb 

#r(A. Schoenbergl+ZlIfft^liiMIfig HtTGiTHSTL |b]H\f, ®! ia 7/7 /ir 4 ± 

m m a m w it m #, m a 7 ^ & 05 & * 1 h % m & m £ ■7 & ^ a w. 

iflj jA;—-^X^J' n T tfiffi JSC Anton von Webern) ^^‘lj^( Pierre Boulez,1925- ) 

7j * «7 twtfe, m it « Tr##*s*t&i? w h km 

itJ7-7J 35 n m 44 f¥ • ffn 7 ?'J %&W®A%44f¥,#*m%£44MS.m f±l tf 

ftmnft-20 TCtnT:S Ft] 

2.5.4 

SJA20 tttfd 60 Babbitt),#^* 

9t( Iannis Xenakis) 7{£^f5||- ( Anatol Vieru) tf ASJe lift tit Hi $J” (Group 

Structures) M/Ig 1973 7> jtffc * }§#(Allen Forte) |£;^E7((*i@I'fti=f7 W^p 
f&J)) (The Structure of Atonal Music ), S rfa JJ 7 Dj 1£ HIM “Tr^ M 'a i6” 
(Pitch-class Set Theory,PCS-Theory) „ 

flJ OM gJf-ljjffcltt^&.IRCAM g 1999 ^£?F£7£OM¥6*isfT 

&m —w 7 mi® 7 w 7 />rr. 

69 H 1 “ 12 K,tft’’(7Tl^)6(jE®llaiKGl7'W^fcbTifi}itilI.7,tg 

m o n-^mzmr'Vkitifs , £w# 77 r h w 
5>#r7f 7 • ft»]Jt HI40femIdiijfftMK77; fc/ 7 Hi - 7 ?'JUrMlf3£ : m & 
nt. 3&J8C. ,2r&. 


9S 









®\69 "12 


o 



ft X m nT *1 # #, ft ft; ,itl|^,« M n* [Eg , M ffl . * & 3? ft tfc 31 » ft 

#J 70 n-structure #*ft 






































mi2 



<D47)©, Z 3 = Q7I0) 


OpenMusic g0 ff UXM jlP7F tfc M g?& '& ^HAjJF £ M£ft# ffi £bJI 

Finale,Sibelius 

2.5.5 

m . -7E w, i§ w mPW] . * 

ffi . M,Ml* iFl-fr 69®»S«H$ 

ife S 8fc iB fn r? iSAfM&Ajo 

«if m m i fc e b # aij , m Wl± , -« ± i? n ± x w *• ^ 

j£^#^jfWfaMJi7n£ffil^M<MfM]HAci±;^iH*!F , ']£l$*S^-la fi 

js ,Mit mmmu ». ia MM&fs . 
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i =S 







mmm * w %m*m m w& m—ft is. be . 


3. 1 






[Vi] />{ Les Espaces Acoustique)^M^S^C6^3 
riodes) ..pppa (Partiels), ijn]f^ 1 j ( Modulations). 


ft. fir ft‘Mi%ftMft [111 % tt-] ft PCI rf 1 . 7& m ft Ittl M- M If ( Gerard Grisey. 

1946 -1998) toftF a &m.m%xmiftftftmm . ft\mmft& *,« 

l - Fttl , ft HU# (Prologue), Bp ffr < Pe- 
iff ;S ( Transitoires) plliS/h’ (Epi- 
logueJitTsM^^p^^ffff^.^^H^I'a]^ 11 90 

wwimw pi ttw&m. mftftftft ei 

m 22 &^&ftftM^vm^mmft 

ft ftp —fil kfftft # X fl • ft [ft % ft Pi- 1 f >M T fa ft W. fife W k “ ft f£ ft I ft" sic 

“ft$k ftfft"( Instrumental synthesis) fPjffiP-RStP tic, Pt.S bP#I#I' t 1 • fftM '#—~ ft 

-mmt « w m 
m m&mz ± .RMt'jsziT nil m # m > * a m mm m Mxwm m ft ft w z ft 
um ! \ 

3.1.1 

ft m ifift ft HO ft Mt Ait W #1ft & 6'J Bp f t <1975 - 1985). *tTX # 


^ i Gerard Grisey t ?fth ■ W. http: cdhi. audionet. com. tw 
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mummiTmwjttfu m 73 

tti & ^ -g^-^ij. pj fp rft 

t) JIS'J a M % #*§ H o Z fft VJL W ill fit, ^ H 3/ ft ft gc ^ g 't <f & & M ft 43 <$ £ 
#JK&*£3fc»iB • Mt£M tfcfcl. bng'&tinM'&Zj&iW “id 

«*”o 

aj 73 ei wa^wwa^assiffl 



_ o 
o 
U) 

04 

- ■ —-— • i 

- g 

04 






O 
_ o 
i 










“ " 

r 8 ". . . r 

0 100C 








o 

i/> 






—i-1-1-1-1 ' r~ 1 '—1—’—1—'—1—■—1—■—1—— 

0.04_SU24_0.08 0.10 0.12 O.U 0.16 0.18 0.20 0.22 0.24 0.26 

a 


Ifl 4 1 nJ it M W fi & & ft # ^ i’b] ft; Bit tfc $J ^ ^ 

ii a w fflf in. m iiM mm ; & # n *w # ## w ^ € ft s w « j?^ 
& m ai. is] 0 4. * i k & mn, a & s m # u * ji m n * ± wt. w m s *u m % 
PJ Ji * p£] M • M tfe Jtfc %L nfr W # 2, ± M 5> s 1 $t 'PI tt # iS if A S§ • H M 

J8&. 


704 








i =M 




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 


<\b- , t * ttr *r f *f b f ¥ f ^=**1= 

t# : 

13 

= 

<a> j u r<r i i <. . 

' ^ j ~ f ' mp mp mf pp p 

V P 

PP 

y i J ■ ■- - - ■ = 


ff f 


xtJSt m iz m mw- m m n m & ft w & js ^ * tt 00 

ft^-ft. 2. «ll^(///)+ *«#(//) ;3. Wf H/); 

5. *&#(/) »7 ft 9. 4>H#l(mp),ll. *gffi(m/) ;13 ft 17./Ml# 3(pp); 
15 ft 19. /J>H#2(p)|21. /Ml#l(pp)^. 

ftMR&m-ftft 

, mxt# * m m w .m mm-& m. 
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m 75 £ om 



( jm iff) u 


M 75 M& OM tpm inharmonic) m£,VA 1 = 1. 5 TOMMM 
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17,19,20,21,23,24,25,27,28,29,31,32,33,35,36,37,39,40,41,42, |S£7?f 

£^4IAWBJ3M£JSEfe7'i®o 

M 76 M»(^^»M-S(l-90 


#-& 

43 

38 

34 Violin 

30 

26 


22 Piccolo 
18 Viola 
14 Viola 
10 Cello 

6 Clarinet 
4 Cb 

2 Tronbone 


1 Cb 



?lfe $ f# G<J £ J! ® 4fl p? ^ nfo 


3. 1.2 
«|J77 


&&. 

1 

11 

111 

IV 

V 

VI 

Vll 

Coda 

/Mfr 

l-ll 

12-21 

22-27 

28-32 

33-41 

42-46 

47-48 

49 — Fine 

MI4 

fttil 

El #± 

&JMc 

-*§■[&□ 

A^ A 
PHPftAa 

WP 

7MPW 

fel'fi 

Sf'ft/ 

3V Ac. 

M H 

&& 

S'tSW 

JAfilft 

ttii 



AA15 

*5* 

»f« 




0 Perspectives of New Music , Francois Rose, Vol. 34, No. 2. 2003. 
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90 ~P3trpiM 1 Wfi'jRAfiS 


f^'J 79a -®(1- 90 IRCAM tf] SoundSculpt 

&« * hjj % w 

(ft i&M%7p;P tb $? IS & A ' • i& 0 t s' ni«j S P - 'B H it # iti=r ; M it 0f 
IS] H't • R I?1 1 p ft if] a ol lit i'l 5l!ft Jt # it. S m it £ M ft niSj *g ft Ji Fil Pi t ± ^ M 

M#W£#K£3Sft!l£i»JlT# S ^EiaA&<j^|Hl^;iS]#. 

^#w a. $j ip. r&*&#? m ni ixm it ft^xi m wm 

4 ,&ftt .ftfst ft ft t w & * <k# sei&sft# M. & m tt Mft * 

fjf fn fjf i&A.m^mmmm -t-KfiRM 


%=m 

ei -mim 

—,£*&]W05@o a sb^m 
A'Hjtif.Jt- l f^&!S£?£—,A,Hfn tJS TVX El ASf-M®!ii#ii[»]. Mif jlfcfl£ 
f&tf ttMJi to (# tr # n|ij ft $ tfj f$ & ® /£ ji, |g fuA „ 

15'J 79a ISlil^f »£-&( 1 -90 #) MnfoM 
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M Jfi W ^ *tItfrS in i& H MSicAfn^®„ jlfcBtf.Vr&nTWftfF 

on ^ lig PI if A A -§• E l #A Ift *0 $fri ft! Ss rn tf, |5] HS • ii ft —A A if fi<j, i® g 
fjSp m-WlPa-pMtf') AHiCii#MtTif- l' A 

MHEJ M A iAHAS AA- BfcT^PR AMM AiW Ifcft ■ 

SAAFITMlAWitMIlAo f'J 79b©(1-90 

nr»]A#M midi 

A fJf \5 l t+ 0S #nfain ^A 1H i£ ifi 0 £ n A it i 1 # A if iAJHf 0i2 i 1 ^ ® Al Al; f$ it 
T=rffS A A-ifiAAif > j s'B|hI®JS^®Lo 

m 791) {(^W))H-S( 1-90 MIDI 



f im ffl h fe M SC A )ii— B 

lilf i 1 f'J 80 

if MU«A#»SiJWWiSf o ,ffi#- 

if nfa ii £1 EJ !U fl £t ffi IE] ijlt ffl ifi fK SS 4£ A A lx • M |A] C?s fpj] ^ >DS: ITf] $J sSUW] ^ # 


0 [HQK^ff • *iifj : «20 tttffi : t*Mffl^eft>,^siiS-#,±j®W^ilth)Ktt, 2006 . 


lit) 







i=< m wmz^ 


tn m & x m «imnz r«j w r«] x, # x mm%. x n. 


&uai 


gDI^S^ii 

sound 

1.X < 

(Try 

generator 

/ s 

_ L _ {-. 


/ / T W r 

L _,£_ 


^"intei mediate sound q' } 3£5$Sl3YI 



VI if] fUm* A i'i'j Axt'fr If 



s#s oM M *4 &h SiW^ X && 6<J«t£ Wl »(1999) X M % ^ # $ ftj 

®$(0. Messiaen)!**-* » #" <Rocket group) WftXfflX^X ,M»X 

81. Xfjffm 

—x *4 m x s s xi m, m x, * * a *h $ x» m & m is m # x $ # * r. « 
mmkmuftmmti 1 , g. & g 

“ X X” (Clouds of Sounds). X ifeX X P'jHr Ufa M ?X^ X % Ik • 44 [*j X fr : J 4it 3/K 
{J)'m WrfT^f „ 

17 MB®(J. S. Bach)MfrJX «M» 

ti» * m tx- ir *$$ tft b+ 1& £ x ■- & x & it m±.m- f u n ) *n ^ 

msit.fe® ^xssfsi B.&n.nm&r .gmmzr 

%; £TO&i>l>M|n]M *t fu ([Ai Se X*@), g X-j ff, |v fq^#-£4£ fflBZX ^; 

fr i x isi # x 

WM4BS ft it ft X XM^XX/jX s £ 4$ X ftb X X • H 

zfcmmmtf&m&zm wxmi® • mmm . mis . {W/r 

20 tstsiw 

XtJX20 tittBXXl mzWMMm^mVr^&M 


tT) Tristan Murail (translated by Joshua Cody).“The Revolution of Complex Sounds”, Gwi/w/i/hj- 
rary Music Review . Vol. 24. No. 2/3» April June 2005. p. 129. 


Ill 






0'J 81 



3. 1. 4 # P |»J ^f/f 

$1 82tf»6!)^0 PlWfIS 

\mw,±3r%fiffio 900 

j mm a ±. ft in nmm Hi & a & /l« a s p$ ^ m , m. o—ioo 

ioo 200 

El fn^^fi£;200—300 fl'TA’lAfts 1 H^,K±^T 

£ 300 #- 400 
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•f>V-7v 


' l <«? li ifcui m 

-it.itmrAiikiil 

H ,<lULi;L4 


I *11. ih. 


- 4 .♦ 

. . H JcUU-Uk 






J».\ rWv''* 

















3. 1. 5 /H£ 


VX I I'i TT/ef'A- ft 4’$] ini If AKA’H 4?I ll l K Les Espaces Acoustique) |Ei® |AI 

ft im^A^n ■. 

“ £ [ttl [1I A M a#, Sftffi #14 ft ‘ ilu # ft ’ ( Prologue ) 4f #? , j*# ft ^ kk 

iifftM, AAifrtfRfflflr^ 

14- • & fill Mii£ Alg - II * ft4 ’ (Periodes).& QjJi£ ft -& . MfAftfA 

fiti mi \m■ .=#it n -m^j, a xm ftn ?®%ia ft^ 

4,U±44#ih.^ n 4‘ ^Ix&*-ft AiAfliA o tStAf, All *##’( Par¬ 
cels ). Aft4f rfll fT 4 1/ 18 A • lit II fA SS jE Bh 7K # ft!i Iff ill' A tt® it IS. ’ (instru¬ 
mental synthesis)ft *Hi£• 4$ A'RISfNiSE fn4*A ft - ■ AA#-4 rt 


H'J ft A 8S ft Aft - ® ft *5 h i‘A ft it # • ft rij A M A M 4 


AA'AftR fjf b£ A |U ill . 


ft efe «& ft ah . iiiji a ft ft mmi wiisn o 4if 4?# ftM-ft a $ m 
fMIiffiSff • H-t M^ttd • ft Mif Aft • Alii A 4 1 

M^tliMitMftAlilo % ft it 4 ifl#J ’(Modulations) ffifljftfr 33 AA*ifcJ 

to&m.m AAAj‘nirH]’(T ran sitoi r es)piijfflgij^^fij88 AMJfca. ffiiii 
ft itilftftll AifftfE If. M.M Transitoires EL&kFR fllT El Ifftlpi 55 fg^.S 

#ftWnfi££ii A®&.ill] ft ft#Aft ft AAMflft A A,4ftftftftft„ H 
fn ‘ ltd #? ft' (Epi logue) ft A & A A*a 1 ft ttt ft • ^ ft ft A ift 4 ft '& ft— A— A^ 
f#. MJs ££ # ft ft **£ 5tt ft & # A ^S. A T * BE » SI 4 rif g| ft & ffi ■ in il l 
^&m ft -m '!'• # m it a, ni. *m • *r aa jr PA i ¥• ±. ♦ #f t ft t t* * 




3.2 


M#ft«M>>(Modulations, 1976 - 1977) fir A M $ itt « P # ^ |h] )) ( Les 
Espaces Acoustique) Af A ftH I L 1 tHA S #1 AIAH A opf| nri ft a' A iaHl At 14fP 
Hf.ri J- A IAA 3 4IR l 47|AMAJft*H14 El ^(41. 2Hz)0f^ft^#^WtS[ 

ffi-, mm&K&M . a iis iwj sp jt lit 4fc a n& && . 

3.2.1 

83)>1M'n]H4f$4jTra^lr3ifcMAjitil®!it(A B C D) 
ffi.&4mfnft£4fAA'B'C'D\A" B" C" D")ta,^A A,B,I) IflAP4 
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' =M 


l'F$ / |[n] T^lllig M 


. , mm. • 

• 4 A,B>C\D HtW?g^jiSlJ1t-ll^;{So 

tfllSM^JM^tK/i/nl Ili'J^f ?i'JI:: c = JpStfAt carrier). m = i/5ftf'J( modulator). 

i=icf^w®iJ5Tj?i]?^s„ ffxSc i = i. mnm = c , c +m, c - m5 <gjp 

i = 4. PUlMf^J Witt® %: c> c + iru c - rrt; c + 2m,c - 2m; c + 3m,c — 3m; c + 4m, 


C - 


4m 83 0 

m 83 «S»il5*iJ>(«IIS¥S»EP)® 




(1) 

F M H f±tr ^ @ tfy £- ffl if • & -- & A & i i- g tfl if Si] fp fill (C AC) £■ j& A 

#iijmm,fj vi M&mm'm tr & *Am;tFA>AU/'>tiw-tt nicw . m 

APA»J5>*M, M —Jhift 
jfefaATO/Hit. M-^M ATft(It) gcsA &j M ft m{i.R#M = 


CD Tristan Muratl (translated by Joshua Cody)."The Revolution of Complex Sounds”. Contempo¬ 
rary Music Review ,Vo\. 24. No. 2/3. April/June 2005. p. 150. 
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m 84 



* •§■ it# m e ft ,> i; a<j fri & 4 hu - ni & w m « m ■ n ® & t a- @ 

ii®.A G2(98Hz)*#(^Tfft£«^^l 1/4 ^ 

#)5tSB[!f&tfJ. Stfi tt^w 

SB#), m3£Mig Rt m bkmmm A®Milft T/hiLj*;I* Jr. $H JA l/4 

BJtllftT l 4 ftliVUf fSi^jR^EtaJAA: -:§:ll[RA;AIt.i£ 
JfIM T w'^t^Jo SWFJi^aiSit-A/WfiF^.—MI 
w"*£ |£j 'it c 44 fs ; f^ij 84 R !nRj< /' A £B fj<J $ ffi &|i. {S JWJ # 6<J # ?A tii S ffl PJ fit JR 
£££ffctfj£ffe=-'N&. B tKMIU c Mi&^SBW A b 2(103. 83Hz)^*fF£ 
BMAMlFj ;C (HIW B £&*7Jf£#'SBM A2( 110Hz). MRMJsM D mMU A «a 
^J B’ 2( 116. 54Hz) AfF'BlAftfttJlJl'Jo 
(2) 

m && itti m ft m ± & ® t -a fji&f a & # a & * w » «. m t a & # $ 

IIII f IJ fA^A IF- A] IF i£ t= 3£ IF Aj 6'J IF ft '/A .A ■£ „ 

M 85 M-fF'j 83 ft 1 T-A/ft If M&tfiZ&W:. JIiiMi#l/rM .fitSW 


776 













Milo E2 W.S±*-W 27,8,9 ffi 15 ft 

£tf7 a nT &-ftrT%% ,/*Afe*7^ ATOM„ !Rgg 
if • ft ft^ 7 WiT^A® A A ; yf£*< tilfJM 7 

E#M^&®3Ntta B£(|fiM)X'7&(MM^-)fn DUK^M^^)o 

15'J 85 
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mule »fl 15 
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1/6 il 




1/4 ^ i 


Stopped 
horn 
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!Mt± 13 


i/u f 


71 


i* 


fa # 

dfflh 


m 


J2 .3 


Imaginary 
mule 


|=j| 


te 


J23C 


1/4 t: 

laJfi 


1/4 1^4 


Cup 

mute 


i 


iq in 


fe 


8- - ' 

k 


V f) + n * 9 - 




Z 

■jQ a 


z” 


Harmon tciry 


^ Inharmomcity 


raimw nm&*8f&j& w ^±mm m % 
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3.2.2 

m 86 ± F-ife 5-30 fm MIDI M#*ff IH 



3.2.3 

m 87 wm -mmz • mm ■ m-m fa t m% w 

a e*• h * h w « m ^ hi a .ms # a # & m *b fw, ^ * a w # 

fe;P fa] B'J X>t{iS '&J^— #“® iH JS iJSl ” ( Spectral Polyphony) ®„ jP nfft nn (ft H 

3 m&%& 1/4 ./mi^ 4 ve./hji# 5 

l/4.4*li^iiW3/l$ l/6 0 11. 

5,10. 5,9. 5 fn 5.5 ^SJSflSt^ 23,21,19 ftl 11 , ftG-'h A®. ifiiil 8. 

8,7. 8,6. 8 111 4. 3 5>S'P+JmM 35,31,27 fn 17 ;!f5 10® 

ig&fr 6 Jltsw^w 5 'filpgoMifn&M 

i 1 • 11 ^ m. itw £ is] iiui-ay; mm# m % m m m . pj 

M II11 M ##£& 5 -P fn 3£ ^ f£] 4 1 fft ilt# M ilr Pr ilf.® • il iz5 ^ S IfH fi fi 6-J o 
0J 87 2 17 ##(F4)£T-fn 

&*faTfM»fi,fa]04m 29 5>#(Df mzWm.A'mmfa FM-tAJSW 
mtL . ft IFF • f, 4 fnfg 5 t f0 & tarn flu 57 # (D6) n% 9 # (F s 4) 5> ^ - 5> 

»JfaTf£4fn2 tASW^fi, 


P Gerard Grisey, “Did You Say Spectral?” Contemporary Musk Reviezc . 200". 19. 2000 OPA 
Francois Rose. Perspectives of Next'Music • Vol. 34. No. 2. 
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msi 


% ■■ 

LM T ^—'< % — 

r-^kTHii'i % tmm 

HI '<%■ 

■ 

HltHM 

1 


M 


nase » h 

■■ 1 HB 


H 

■ ' -,. 


s 8 e o o o e 

Step No.: 1-2 3-4 5-6-7-8 9 10-11 


mss 


m-m 

agg 

H-g 

$=g 

mraii 

5 - 30" 

30 - 48" 

65 - 94" 

94. 5" 

_ end 

AfflfP® 


FM «i«f |£ 




fc-£S§W8 

mm p 

Sb-S.S/" 1 )tfc 

RM£«lfeW& 

iMiixf 






&j 12 ^MgtbSEM^BEWo 


2*tiiS7##, Mil 10 

'emsftMm 2 fnn io #w±o ait-tf$wsit?i^tif^iiri 

W?|J (Subharmonics) M if M M . 00 4P • ^ H- it W if W & * ^ S¥ ffi M i® # 

E4,fa^r±m io 2 mm io 

it mm io mm 12 

2 s^'K Overtone series)^ ^ • ifc et¥1 

f/f\? XjWlI ^'# W“SIr ?'J $5!if ”( Subharmonic spect rum). 'S Jik—'t*t£31fi'J£n 
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3. 2. 4 ^ fr-fif 

^'J 89 WPfifittftffi 



/20 














j=g 


3.2.5 

*«itJ frj »tM 'If+5> 41 & Mi M T ?/i tv PJ it; f£ f£ iff T #1 

I n l tk % %’ *M<»'It, [nj(M mw ife-t 1$” f“'Mit /i”„ FM m RM 
^ftffl### ft &. it: TJPS A :% it $£ I'HJ (I<j w Hi ® 1A Aj Ji fflS iJM -ffl „ Ft£, j*r 

^ s *a s. n ^ pi is pjf a m a ;$ & w“ 01& m -u ” m %. # * m -- ft+ 'A $ a 

M ^ £ ft ft FJ& A—# it PA f £ £§ 4 1 fKT g ^ M li #. f0t& M # ft T M 

iteowii.nsti ft pa pa m fp m ft m m w »/f ^ ft -;n it 

iE • ft SOT T fft SHIM tl")< ft m ijsj ffl iff" ft m ft i£ft fe” w ^ *. 

IA PR it 4' "ir PJ ii 8P ft .ft ft • A £ FT f6iA A'EII—£P*t ft 

ft mi o 

3.3 3t^((S^»^]tlJftttt/f 


awa 17 ft^^w^^ifffft6f]«s^»^-§PF4 ircam mmm 

W 20 #mcffiM#te^ftM^rt£ftift.i983 ftftesif m. 

3.3.1 # ft ft ft 

2 $$ 2 titftftfttPftftftft.MAM 

&. ftiJ90.^-g(l- 46/jNtnttj2-13/jNt7'TITtjM44*ll^fR^WM^ 
B’ 0 ftl C' 2) &fji|i!fftft!if|. AHfjtriifeil^fiiclliJillftnJx Ait A[p] flfj 

tn pR Jt 141H] f# 0 

m 90 AO*«M»4«II =? *4*4 
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iM $E»2Egeiagsfe:?3g9g 


B 1, 0 #n C # 2 if— y h^#SPj^M 

MJ!*n&£#). 5, 

7,9 — fP32M^*hM/L^#;|s}H5,B b 0 |P C # 2 fP&^— 

ffe®X JWTM®mtfc” M#,6. gp yij fp ffi m 1% M ^ft *®r 0 ±$f 

#o 3iMW^—fP^6'\)MIS / &^(Amplitude envelopei^^MtaJSSc^fK^^S^ 

m#. 

3.3.2 

^K^'Sfn2 FIhIW tt*§. s;^^p n p W45-g^ 1>Tw m# uvimmn WII yt 

Mo #rpM£§ fa, *Qm IP^^g^^SIlj pf ifl^ fefp ?g”(Timbre- 
chords) — 

&.G WS. g Mif W# g -iji 

t?'JSffIgo 

0|J 9i ft^tmftj^Biti&faB 
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390 420/J'tS 
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( FMfflS) 


ItiZIS 
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inS^ig 
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(G/©tm:@) 
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- #» 




~W 

IT 


p3 £3 ttjsS : 

^tatt?.oS : 




£*si 

Be# 

1#^ 

£JS/SU#*3 

}$*R 

tm 


I %~mm 92)M^ifc5fc;*j!iliJ±^flc*E& 
m & a m w ® wm- & m w m ft 

zjitj\fn$'M o 

m 92 11-^(47-132 /Jx^^lH]^ 1-86 /J\^) 



3. 3. 3 iff %, ft f/f 

«*« RMCif m )ffifigft 

. [fuWfeffi®pii)fsfgtyj£±. WH't.gti'jMf^ 
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mm^mmmvifrffi(^!JL 3 . 3.1 

ft 4 j* tr & m t ft- 'a # & w « i». nt t h. ft sh + %=# w 5t & m m ft * & -a $ 

f$ffl, BP g 

#'J93 



iWRM)BT5ffr-±£|3±®” 


$J 94 Jifg-|£ 1-46 + 7 - 10 c f 2 

a* 0 

tm(#jAL$j 90 ) o 

g # ?'J - 8t Ji ft S M ,% tt- £ fa & 5> W $£ ^ it M flt f£ M M in Jtt. in ^ w * 

# tr & *t k at &. a t- m % m m b % , fs # # ft >> 7 it £. #» fa s * n it m . 

ft i fc a b M f£ 0t # 7* £ 

^ ^ ta b fu - til tfc H itk M 
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iii ftMMlMSaSM. 


* i£ &*£fir * 7 t#S'J M @ ftj ffi # M: {$ 7 III W iz W 7d fn &. — M^ 
fe W & & 7 & M M J 1 £ M £ ±, if 7 ± M M & M 7 &J ig it W 

WMISPf>o %J lillMISI. £4$ if—M77l£^c7^fjl* 
lh£h, Jj1#!| 95 o 

1?|J 95 ^H|g^JlfP^3L|xW^^^(211— 218 /J\"p ) 






















































































































































i=m 


4 1 #W&Ji ® Jfl 7 4£ M g isg$ ! fk ■ Uq M 96, % 4 1 &! # (#±7) |u] WH {jj, & 
(#■# > ISJ M TO ftWIITr ^ # I'bJ 7J5c5UI ft- ft ii^a^filfiknTDiL. ife 
^M(l)^M(2)^#JT*M(3)^|'0]lijWM^|W]B<]|Ift D 


lim ff 

















































































































































% smu as 4t asjijfcfc i m w ■ is itsiA&iiiAfiM 

pi/s fftm&ffii&ift o m as w mt m*#*b ^ s. m $ t m 

't'AflEWWA. S^W^+^+-S#9J®i@T ,4gilT- 

nlHilSIA^W El 

SlIMHiSftfT-tffl 3I&SW ?K ft A A • 

ft is js m s $. rti lit § i & ft is t* it m m m w a n m * m 

3.3.4 

&] 9 7 Ji A u£ ■#«M $»W £ m n ^ A ^ 1*3 ^ it Ifl. A ^ H M 3® T ±£# U|^ m 
^-|g.*i^®(FM)|q^^(RM)M|qKf pi»|##MI#^SP 
Aif mAftAiyftll/EifixiAi'Jft 

Mpt&sai$o m^mmr^mim^wmm 

W Aft • ip ft vi ® a *q & #j |#^ ffi ^ dE^ a it & w ft 01 it ft # • 

m%'& Mig m -1+ s ^ mmm w m m „ 

M A ft WftJJF • ft ft JF mm ft * US • #M'I * Wit *S*5f*J . |W|# W 
ftfeMilffiS'JT ft ft WUftS o JFAvAft . #ftiFRf«m JPJMttA? I a - 
ftl^WSI. MftSS-FM ftfaSMtt^M^## 

MASS-RM ffl&#£JiJMl#«ftft 

aais 1 wmmmtii n* t k & w mm . 

AfilftlgA^M-ftAM, AltSW RM in&ft Fm^«W#ft'l1f 

*g. 

^o wjf^iitillSS^rasiifaMIISP^If .ftJt« El 0f®3l. ftfft 
fftiifflftftltSW RM ft?£||AWft:iftilftIiJ7Sl^ltS:A^±o MFeU 
Agft/rftSWftftM'] tfc&f£& • ft FA-1 ftff.S W SiJ-A"HliS Win 

®,titssiijt^if. aimsft fm m rm 

if. ftlf]TPFSfA^PAf AiRiAS K3fc1t&,SftS U FA 

nfiM'IAilW^MlKo 
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-Sift Wgijfflfn&fi<j 'kMJfcdi 7 ti'shiti faii.BHW 













































£ m WiltlW* + M % TmWft WMffe • M+ w 

. mm^mm « js+$c+mm. +to wmrm^ ++ 

fI ^ o ft i S $ )> 1 f 1 • + nft & ft- 'M ft it m II 6«t + + {ft ft] if^ ffi if fP &, IS 

%t pjug^iimwi-^ tom^ m%. m^-mmA&fc&m&mmmm 
isi^ w; m +11 w mmm t iwi # w+ 

RM »3l4iilT®ag'l$illM^i£. injfc 
s+5i®^w±f«±+o 

£t. fg+ff&TO + JtTO+TOTO®ilM+m + M£L TO-TO 

+if H^ip++m+. 

3.3.5 +4± 

$5! if #+ilik M. , fl #1 R ft (Wa 11 ace Bcrry) tg ttS + ft ft ft ft i£fiiii %. %ft ft 

£ m +>j & t —+ % & m ik ft &+. ij p ii j*+ f m & so ift w mx +. it« m &» 

+ .ft [til % Pi ftiftiTO 7—+f#+ ft +- ft &+ m +-# ffi rt ft m+'ft ( ft & 
ft ^ m +ir n+tf). + —+ %+m m #r m ++ mm, ft $\m wj m ft & & 
$. ft »s++7 -mu ft WMft • ftMtiM+• to ft % 
TO&T.M&M®Mil5£fto Hilt.MUTOIl^ItTOft flnfl ft 
-to h+totototo iimito^ . Ks^jstfe ft ft 

+fts+[+ 

3.4 + nTO<ITO>>TOTO v fT 


iBHfft+s£ft A«p£MTOii§ft®i7TOTO’o luttr^” 
ft MX „ + fir B-J if * ^ Rl * # ^ ® ^ ® W * N ” ( Ethernet) . 

+W0+ W + ^ + , +H# lE£M#ft 

fJ + o «Vi X )) 1 4> if ^ % S a # 6 ^!j ^ ^^ U +-++++If +'+ht w 

&£3k . 5fete-f+'J^“r^iSMiIlitaflMg^l 


0 Structural Functions in Music Wallace T. Berry Dover Publications Inc. (1987—07). 
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m . a t flic s d it-- & . ii # ti m - #■ 7 itk ft m %- * f 1 m u it b'] £ h .) h A a ^ 

MT A • Silt • tli of iA #f# Wtt'MffiMMZiZk o 

3.4.1 

3 A ftHft p u n ft ft M 1 -iftfife A ft ft»2f „ ftffi3i±#£#£• Mft ftjft/ft 

ft ■ ft ft m ft a w ft ti? ft ® ^ it, fa & & t - « & ® # # m ft •• r js m m s 

A ” • ffl ft 1H A ft ft ft S ttllS. ft ft p° H 

mwm— C S 4 fti5]0^.ft^BA#ft ^-ftft# A" 5;ftlAMft# 

ttft-f ^BtBlft^# C* 4 ftft>J£JM(ffl 
A 3t£). ftH'«ft#ift P> 5 ftftitft(ffl B mm). Mli/ff'J^-^ftM^BP 
ft A932(A* 5) .B277(C C 4) % A932 - B277 = 655Hz(E5) .A932 + B277 = 1209Hz 
(Df 6),#jAlf?iJ 98 ; 

ffl 98 3*^3$ $J 7=" ft ft MIDI # ^^4 


£>|oLy*J nofe 
#-*- 




} 


t £z 


fl=93Zh 3 . tf gft 2 ??-(,3. 

1 - 33 ft HFfftgftAft (A^ftAfSHft ) 


rt-B STe 

£55 W 3 . ( 2 .o 9 kj. 

(r^saJtawr -h>n«s) 


iSxlfSj#-ftif»- nlWft WEAilfeMits 1 igj#l4ft^fto ftlftiftftlA—B? 
Hr ® aftl ft ft iJSJ If ( am ) ft ft iU • lli-ylftiffi 'ft A ff ] ffti&M ftift (RM) ft ft „ 

ft—'-ft ftifiUift ift ^ ilMftlft ftiliA’A Sft (til ftftftl • ft II I ft ft A ft . I , ft. A SS 
ItfiiJJfMft53']ftftft-ftAft lift. ft MMt 

ift — 

M fft A ft Mft iftj • ft sic ff H Ift ft ft ^ ft ft ® (Cxeorgc Cruml). 1929 - ) ft M ft ft 
ift£ft Pftfiftffil AftK Black Angels. 1970) M# FfAftlft£Jt Aft Aft ft ft ft 

m—# o fa ji . ft Afftft m« ft a )>ft. ft;ft # ft t ffi m fti.ift &mmm t . m 

ft^fJnIftrrSiJ-ft®jfiftAiJMTfj- 101 ftftftft 


(J) Julian Anderson.Tristan Murail. "In Harmony. Introduces the Music and Ideas of Tristan Mu- 
rail”• The Musical Times. Vol. 134. No. 1804. (Jun. . 1993). 
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ft^w.&etfcg. &&mm(fii±m t Pinjiti&mM,®^i±mMi£&ifri&wi, 

3.4.2 gftfrtf 

muxwmn * w», ft 0-t. b# mmm 

ft, ^ £ ft a 

in , -i® it Jg ft ^ ft E5> fcv&iM VI ± »3i#ftffH prt 4 1 . h 1 £ ftfl^it 

^EP®#KrtTO^ftMM(#M 99) 0 

15'J 99 ^ft 
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m=m 


hsm®s. m 100 

■. -'H® -TJi. ilii^& - nT W f£H 9k 

APulse wave) „ 

m 100 ®-aswM*HajaiitM*Rfii^#fs* 



& 4 1 , m m m # jet«■# w a it ii m a pj“ o/f # w & g ! ” -^ ■“ § # w 

KJIf’£I’ b] WX'tiS o *f AM, M-fc#§ A^£IU ±a 1 A M A• M ffi iiC AA 
M/$**«AoMOT-6$itPJT bIw jg.3I^ m %£ 

WffiPS. 

40 #'Wni^iiM7J£M^o 
IWJM& • SJ5£J&J&M 

ilt^DitttMI4(#Ef^J 101 mm 102)o 

pmk±m w#3 fe . rmm mm amh hj a- t «jmi a . 
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<^•0^ 






*=^: 


fcsMf-sVlE'jl 


m to w to* *i& {? m e - i n$* no« b* $ «- - -% mm m ( m *g > w 4 

Efe -f- Ip-%^ §£ £fc 0»( Les courants de l'espace for Ondes Martenot, 

1979 w m&s. * ft tiff* 






















































m=m 


fs, fXiXiiTl*jfq® ®gfc^JgTfNno MSE^^KP^. 

,&*+«» WMWtTA^it) ^ti^IbJ tfe 

3. 4. 4 

1980 ^WM*P^##o a nW- y hal : #liE^®fflTiJSIM(FM)S^,3i#^ 

A FT W« l-fevp^ij M fnifA M. i&MM Ait ” 

(Inharmonics) „ —A g Ip frA'iiSf S^A^eT flfAJ >i&AJTftl^'JEr A . 

3PAj£A^$PJ^A‘‘Aiit J sA!l”( Non-harmonics) „ 

A P ^>%{{ fc ^ feb »(Memoire/Erosion )^65ffl^W<KIi)( M 

(Loo P )»fe 0 aggw^ftWTAfca,ii*5ic##tfesw- > h^swi*^& 

To 

o H nA Wftm&^rMTO W • M A T-^5 ,SIM H/E w 
TIKMifMWSItl. 

* hiT, XM 

itfe|5#h4SiJ*^^±;X RM 

* i $im, epj . ^in as * nuift 

5£M±8P(£8P)±®. 

igft* • A-5£*» • MMMfgAAXGTtXo 

a# rotp^ Ah^tsijm a a, mtft m m m m 

mm #*4* » w ±@*±®s? nmmm #a iX®jifs^fe^#To 
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SiHS 

6»* 


.tU-LAA 


•n-.iPjJtag , lS®fflSf^n n n MM. 

04 102 m±»£JiWBii]iStSi##fffl 


i-OJll-0-l 




r^vv\^./V^W\Aj\AA' 































3. 4. 5 




s |ej 


it ms# mm . mtmm&m m # ft ji^m b 

«±, “3c#” • £# jEJ& n-- Sh «W ic )>M M t : . M 3c fnff 

*[fl StVf, {gB IU ?£ 'E ifij IE on X fP ft M Jfi *• ii: W “5£ # ” M £!> f§ Is •# M ni P ft % ft 
m-wja, ftgft ft mumimn- 
f ij hr%3”, bp #ig m ■-# mm # m & m „ 
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jgg* 





mtmif 19 MB* 20 Matt. *48*5Hi 

A A A ..-tiRvI/jH^^Mii^gHj MMM fP S^JxUfc (BP‘*^cJxl 

± A, ffl Mit , # & AA,a7'AA, $ L«^^ 4*1A A®'W^.$JE&AA ,ffi$£ 

“20 tfttE so 

ft^t#. ht , jl 

igS^J&^.LUA^L^iSW^iteit^T AHAAlifhttlli^fhis 

Ai=f£h'zs r fBA = it GRM Pierre Schaeffer) >ft 13A 50 

HjeO^ftffifi^TJIM^^^e^-A^lltH^^.'/iSEHiS^^ • ^AJ (Pierre 
Henry), n 5 tL • f} f vl M ( hue Ferrari) f ft — ftfc A A 'It 

ftiS.”® 

“Plf*h:( Electroacoustic Music. tf ASH^A” 

#&”—iilifi Jl^EffMt mm, M" AiS. g 


® liM'^^&H^inSfnWJo/K)). !AL t FHf&® ; B EMac fB| &, http : / emac. ccom. edu. 

cn 0 
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;Nji 

A AR , iSWII 'M i#liftR/f. H lit Hit— fef iSifit. ^ X 01 

electro tl# t, til sj ]iU tA 0'JilK-® : acoustic M £| #Ih X( akusitk) 

MMM. • '=*1W acoustics 0<jg£fc£ is)i-fcfl^tijHBf • ^T7f*^rW“ 

to Acoustic Guitar AJfcSBifA“p?Apf fill”• Iff)/5c 
Hif A" It Ailll”s£‘‘A Ail”. R M" A Electroacoustic Music fXtaffla ff|“)tit tifc 

% SE ^ n/f f: 01 ^AMtAtf^MAABAitAjM if A 

“ t A^'Aif A”»toft if» J5t Aif A”»s£“ t 01#A”. ftf A 
“ t ^ A ”. ifi S itu# A B. — It A If iX 0X‘ t A ” X t p* AIA ” ii t§ M > 
t sfj * ^ •fits A $. iJ0 A K A tS ■/*: # 01 at if A A sic a 0'J at if APA;M”t 
AAA”JS!iJ#tgyjr[if Iflll. M^ffl0A1?MAMift. bk 20 M 70 
Ait A ft A • Electroacoustic Music if—M AfiEtf?# A A 

h AlSt/SA Ai®A(Mfif Afl.A Atii+^tf W A####§M1 

AAA, EISA A *f A it Iczlflfa A 0<J II # if . H jfc • A A « A • Elec¬ 
troacoustic music AA^t&0AniiAiitlMltlil!if A‘‘tA h A”AiA< Afilff 

M0i-. Pf (A t]• f f£Pir t A^ A ” ta,^ • Ifii to A fl ^ A Af61A# A ” X fr A t 

AA-ffl AHit#AtS^HS0^j7ictA#A0'J Purely Electronic Music fetAlM 
if-SMA^itAfP£fA!J!A6t Remix 0li4if tAff ffitg’Mi#. 

4.i mm 

W AMtgiA ,/f AMil ; ^«5ffiiAi^t0l# A 

TW^A&JftA^.Mif-l s J£aa^iiAAAAAH»*filllA.h0A M1& 
^«itA^WAAttitA;il^A0<JifftA.toPfi(aS^AmfUt«AA 

01J#. m MMSW*§£«# M 01 if A2A. AM it M iS M fr U U m m 

in 

#■ A it; &it Pf A A It l£ A fi'4 1 0<J SI W . H A ffi *tA A * A X ffi m . A A 01^ A 
*f“ M”0<J. Hilt • iXJAPJT#0iJ #j It A n% , if A^PA±^±xa0l, % 

tmmmm'h s 01 

3££ R m A A iM A - At* Pf X& n S - A i m li E. 
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mm 9c»^mwLvt2.mm 


20 “MftiAomiM; 

WmftAAM—#£ifoo 

^itM^XAA^MAAA®, M2AMfNffl7^£TAi&ATOAtrt*M 

'iftM o”f£ffii¥i'fe^A#A • ?§#(Stcve Hicken)#n||iji!® 0 AP^ 

A 0$$lMii i£ A SC TC^JHiCEdgard Varese)^ AAAll 

w^ffeft^o Vf^^mx^rjsmitm AfiftM-mm”,“ns 
Ail^fHop.ilftt4”®„ Mft^4>Mi£i£±A,;tiR«t ,M ® 

mm 50 aaa 

M£M, Mil A ± • Kt& m ISffiA n . 4 - A g ATO, {0 

wiltti A ASM A. A mM 

a , bp^a a a , nrn»£ a ash^ia# a a® 

Mi? • SHIM 20 To#AM—AM ftfe= 

-Affi.MAMM 

ftlttikA M i£ M M AM RAS Av* • M £ - A ffi M A 

IIA±A(MAfXfXJt/RmfAtA)M^J^AA- 0 

iiAM^mA^|0lMMmil-#S±^MK^0fAo 

•■ A fl (Aft JAM S3® M*§, *£ mm'% MMM , Site AIMAA IfS# 
MM<mA ■ i^SiMAm®, Afaftfi M$-Mlitl^ > AIXM 
mmmn . AMe€0^AMm?affiAmmAttiAAtt!;^A'/ifrl^-tt.-?S 


0 91ft prfisin]sfe • JM Sff-TS"f4»zh. wikipedia. org,2009„ 

© m\&&? :«eaHt±*z^it«»±#* 3 #.»^iii®t.2007 o 
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ftM—BU#^—'t' y h5HSl : # ; £0i)®'a 

, tt-XUM A; MJs #, M JUftu^JK ihab 

Hassan) # A, tH A to mm M AS to^fcl A A, §t PH », AS A A > 

, IA A## g ^i-to^“^&*”to2*.Sftit2*i& 
( &P ), PJ nTKte: A /5 3® ft ± A, M # ffi A : IS > M , A A A'it . # 
[WI—-ft Aife„ AAK ill 7 tA z: A A A S 5ft W I* BAIA A M fl A • IA—# ^ A 

#ia m «, mg %, n a tt jf sra & & te bsmjb , m « xm* 

ft A-A A A itikm . M-A, AfAM£t7 A AA AAA mm 

4.2 

ntiz*mm mmm r mmy wafiii tarn , Mftittt w ji 

J7?iJ ± A WHiif«- fltr#M 7 lift A A to M, to S 3ft ft 

1£, jtSJUfft. MM m toMz 

M In 11 f 1 tit to# A PJ H— # 17A ;t A ± A sA to, A H IT A to t: A ^ M, '£& 7 
® M7 to i; AIM AM A • A3SA1AA tofttfctt 
feM*jSife. 

“A 20 lit AAA AS 77 tofiM to AS -tej^StoSI AffixftaZ.te* 


® ISL^PjC^Sife^#^^®(Terry Eagleton) : «Jp JKftiAW^7#.»(Illusions of Postmodern- 
ism) o 


142 









(Harvey)#M±^^^®,m^ 20 AAftSKM^ffiL ^ 

^AMt±AJl’?ft/izEA ^ J7PJ± A*o«± A W— itotHttfnfM£ , t: ^Thi # 

iAficA-A^aM^#,®if±A.^P^AS2iyT-^J¥?iJ 
± as: MbytMYr-m .M#4-^fi--Tniiu i ^aiSPJiiy# ,&£« o”® 

20 tttfd 50 ^JfAJ 

±j8C^JftsS,##g^WW^^^#»ifc^Ax*feefe ft £ fn fff a M # 

&t , *'a w »■# ft m ft pj x w g to m nk & n- - M m n ±a f? n ± 

AA 0 £S<J^Jftft m 1 ^ Jfe&ffl ft W a ftfi: ft 7 ft ft tfe 7 

fXJSfflif JiAJlo ftlCPJlIfeCE. Varese, 1883 - 1965) ,|§^JnH(G. Scelsi,1905~ 
1988),OT$(C Messiaen, 1908-1992), g*j|& • 01 ^ (John M. Cage,1912- 
1992),#^SJ5 t(I. Xenakis, 1922 - 2001) ,il|(G. Ligeti, 1923 - 2006) 
llr(L. Nono, 1924 - 1990) ,tfi?!]&(P. Boulez. 1925 -) (K. 

Stockhausen, 1928 - 2007) M&& M M ft ft £ff], ft ft M ft—A * ft ft 

n«, bp nn & ft MfL&mft feints. 

, fMTA ft*& AiSPftASPt ft Iff ftJ#ftx 

ft£t-gH*ft, ftife *«P Xtm T ft ft AJ ± Aa£^AJ ± A, $$M A ft Jft fa 

±At&fr^faA a. s&®f* aa-a : * 7 ^* mm^m i-vn- 

M3t±. Wtfjffc; Mi* AMI A^ ft M # T *7^ A, $# M 0 PJ & PAt A ft ft, 
ft f'J7»£ft ft^nfo*msft, $J# 7«o ftft^Mi:ttSftffcft«® 
AXrSSft ± A A&S?$ fgf &»®—AA'htil: ft « • ££*Sfa ± 

AftS£t*Js^ft7^ftffift.AJi,ft^J±Ai£tt£ft##fnfcBJtfij — 
M»ft#MA JSM 7SBWli§,6SiWJL¥APl,®®|i]7® 
fpj^wnffi±.” 

#J#SI5,70 ^ttfa^^&ft«#^^£^*ft#ffi-<S'£iPX 
ft^WSii^7i^,SA7WMWftft^SU^:^J7?'J±AWM^ 

»fj^ .ft .41 aa^a liMJtuifflft 


0 II [ijtt VrVj til)y, !aL http: / dieharmoniederwclt. spaces, live, coni/, 

o • fcw j-js® 
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iiiii 


rt£Mwnfl o * mmmm&m 

't A, Its KflMtrW W$r 1 * X X A MS*# £. 

^ A jf?3E Wte W '@if ^ M -A f£ A ait if it 5g MIf ?'J ± A m ftm 1 ®. A ffi 

Mo &TXikEL&tfi%Lfeft=&¥Vfjfi'20 M 40 M 50 Aft, Jf 

A4£»«^& W MMitKCiat, A 

--£&T£*£ 
'fS^f 1 1A'#,i£#i£ftf6T#tPnTt£ fit A'+ A. inJtt, Wfa] mm r$ 
TOT#. 4£AAA^»ip AM If. # A ATOM® 7 A MX til S ± 

M 70 AftJlr 

tf w, 

TO ; #i§ii*f *&*t M&WWM > ffir fP« 7 

AfWS l/4a/6a/8gMl/l6^&#WM^i$#tt. 

MJilAMAMAo ?t^TOAAii¥3£#jI'£M 

#ra& mjHAi'ai • Tc^tfl in m %mmmm^- ste m m 10 w±s m&m 

11 # to a t «, t # to a to * o to to to ±, m « x ® ^ 

0Pjm?S±AH4apPtiiA/7,mXMt:M^,72?P£ 50 XftfflMftif 

&&#]&£.. m-^&to-ato! tox?toi!TOjwt,-a#to 

TOMMMfnAift&TO’® 

0 Tristan Murail : “After Thought”. Contemporary Music Review.' , 2000 Vol. 19, OP A N. VI. 
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igM SEttaS56EEtt2ffi% 


, bkmw mm ixiPM^m.m w^a, tiaft^ 

1 f4 \ * 8* * w m ih ep n ., m ^ii:* pg £.± & jb * f4^± 

34 ’ jg$Afnw m® fta. #. 2 *&i jg ?s- 5 b+nm % z * ^#«*s, 

“ m m in mx g & i?- * a *t * n w s ^ r %, dc jsz s frj # & ^ mnm w 
&m . mmftm^mMB^mmi] (msm.wmM.msm, xr 03 

siHiWiMHiaMaiT 

MBxW w m mxE-x&nxm^M w « mM-,$i gg m si ig asj >, a 

(sm^mmi , MifA-iwAtt, iiffltrfnjmsfrjM wiiit?^ . ”® 
^ftu, He hi-m Fiti m-#, -aw musmm 

®tt w“stt± :*. : ”^“^±34”, )xm ®±m w #& 4pjit. ftiiin ww at 

a. 5ctM#«atf« m ixmmm m , ja * w ft a & a m$ ft at s 

fa&# 

Jt+ff»• .ft«ii^W^|W|.®#££#rMiu M3fc£ 

i03 o 

m 103 





© M5R7t:<(il^lia-2:A^^ifeSttL^)>.ISa«®*3t3t*^-#.«a))igtt,200]„ 

© IhJJ:, 
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JA i£ ■— & ± MM • if W & 4 1 7 |W| Jt £ i'b] 6<j ft j§ ^ ft £h Sf) • fIW * Hfc 
tAR«iiJ7-7£f?A 77-^71-4A MfgK^*#Mii5H7m§ 
w s ^ £ m m te * ® if). w vx m & & pa w # ft & is # a ?n #, ffl m 

St -^ & ft tic A M £ ^ ^ fe. S f(77 f4 ^. i 1 ft i H # 7 ft it 3t {4 7 $ M 

M###W7£§A^B47AMB4A£7i4i4^t- ft 

&i&fc.{a8P*aB*&3£Wfc&£ra5«7# ft 

^SfWWfe.XaKS-feSeSiejiCiMM^feW^inM 

7ii. iS3U£ 0 A. 27 7 £«7fg mM, 2 RJi ■ t & It , ffi 
Illlflt®. n 

MU W K rMftt 7 

ttft. 

se ft ± a f # 3£ $i w *§ ^ it iR. s§? $ * *, ?£ fif zm&fimt$m. & tf n 
m • ±3fc*27ffi27. AM £ fi,A#£M±» , •7M 

f*fnft^]«Aff:WA^Aft^ra]0<]#PM^«A2 

#^«tS^er\0?;^A-5]”^ l J,tAik^3iM^o MSJslHtiSisrTOCEr- 
ro) 1968 7frJff77 2f$ A Afflfft »$[jicfg HI Mffi W AA“ 't 3 IH 0 17 

M, A f I 4’ flu it A 14 ft £ 1 * its'“ H ffl ” M vfti i@ ±, lii # f^ S 7 mf ft 1 1 3 -ft AS ± ^ff ^ 

AM^S:0tMK0^4J#^;f4A1fff : -n^llAMo M7ftJjsfffi,:&i|iIiIi#±A 
ftfl4-I'JfI“iE'ffi'”«]®,fS^^*M®l£^^fffiiA±A^i?MS[5#* 
tltm.I^iftilffltfflEl MAW&#&Afn @ 
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W^I'eJo 

• mv j tj w r&% 

i^o ^■^tLWMW.W^.K^i^L— Stiff tp • ^Ij&JnL (Georges Braque. 1882 - 

i963)^m^mm^mmm\Aim^ a yt-t 1913 

m& s w&&m &m . tt Bi 

mi¥ e M'A;gip 

fixtiifi m « ■ use ±$l?:#9lr . 

i?ij 104 fn'n • - US UK Georges Braque. 1913) 



it St iff 4 1 64 fl $ ± 'if ffi¥- M>. fn it fTTf ft ?S 


20 

5? # $4 £ I'b] W til M •" rMJ” W 

iBM Virtual Reality- 

“-If ifc”iS, -i frj MW j®£M3T£M£?. 
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m i05a 



m # ana * m m-+ 5m t t< & fn ^ & 

m 105 b ga3»fiR«wiamEWSf!Wfiii 





m.%mn . m losb-^M® ” mi mm, m t m hj * 

M 3£M it JI;£ m & A *h, *£ Jl¥ ft ■'“IE & ” W '/# tr M Jt <» A # 

R, W -%& • 8M JAL-di A A $ T o ” iE in A in '$' ift M SP #, “ if MIAS A A Ail, R 
MAfiJA !'Ri!ffi1-:ffi#2OO8^Ei3A#gUjKWAR-.^0fS 


nb^ifffpnt mma> 2 i%:mmm"®%i}tmft"^\ a 2008 ^ 9 a n Bm*asm«m 
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R> ^ 










ft 7. &IEJiffif5|-ftft ftftft Mft W£ n& .fflp n p Af! 7n! 

ft mm. ■aima i a ft Atruftift&ft & t m*4- ft *n a 7 ■# ft ft ft m ft &j 

ft wmiro. pjmspjj&i^ t a a Mmmft ft m , a * 

tt |s]#Ji-TO^A,ft,7M^f|i<Mi!£^ftSHt±A 

fP(ft^MffffMaW^X^4’Mtts*6<je:OTMM^:0^T MIDI figEfq 

i+Wta^ffiSAo 

Ift M W fg 3t JC.WS A A #. ft ^ft # nfi ft! ft A ft JH^ m ft S 1 ft ft ffi IS SPfiS » 

-#Jg#r . ItftAfn ft!*# JAif * mM ft |W] 0 ^ • ST m :tiRPJ, ft ft 

f4 & 7 6 $ stin n n $ m f - a ^ ft ft r *s 2 a ft a 31 □. m m r m iik it ft & 

syAM47#^wAtim#'£s b”mm. Mm.ra--ir«ir « 
i?M±$.W±MSTMtt4trt^A”. 7^MAXJHf?A 
ft T-^Sit p , M 7 PJ $ m 3\ @P Mil , m M S IU A it M a S *S it . 

^ a aa, ij«i ft a ft m#® m ft ^ ft ift # m pi ft r m. ft Aft 

7 ft ftWRfl. 0 ft. ft ft ft A Sir ■-■ ft ft ftft A • ^ ft A ft ft £ n- SI IS- 7 & ft 

A^MiU] #ftmsft, a lei ##, mm-4 . «« ft a ft m . 

4.3 

20 tttftft. fmt A ft it ft t'Jftft £-i* giJMM Wi&±AftT gpiffi A JIft ilR 
# ft am o tf ft saft^ft M iA A ft AM • Mft ft W ft AM PJ Jt SE 

ftilRMftWMo 7ftAXftAMIS^MAMAgftfmf^ftft 
A'Jjg-ftffW^^AAo a 

Ur#ftffiffiBtM»ffi MOT#ft a ITEM'S *t7fft&ft 
AMM, ^p(Si«fq^^ftAWAftMPJ^®7ftftA^MftS^fqA 
—ft. ft Aft® ft »#£474^ A e 1 ft ftJ JAft ±li AS. flTf A f'J» 
A^.AUftif&'JtTftftiil^r^^TtjiJ^fflWiit^AS.ftAftSilJ^^AAic 

7^ft t'J7 Aft 0 Afeii Aft ft m ft ‘brtffi ft 3Sftii 
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iliii 


MW. Iff AlMlSis tfff ft • Rftft MUttA'If ft S#i& 

tiftiilrft JR, S¥? ft m IF ft W“ ft ”M ft o 

20 tft*E 60 ASftiiMFT^. A'ft 

AttWM^.M^AAftftffif«]AftWSftllo {SftiEftftftftSif3ijtftM 
#AftSftrftWW#ftB|i^a.^;iIBP^Jig • . &MW ttWMAftft 

if. 3 .« w “ <# « a ”#a ft pb ft m ft m ft iss mm , a 

n Jr & fft ft FMif ft ®S ft ft It# & ft II $$ fi W ft ft iffi l§ -- ift ft ft W S ftj ft, ft 
a t: w mm in ft m? ft #m #»« ■ a mn ft® m ® m ;S # m s isift « w 
ft Ftti^cfn Jcij !Q A fa ft if ft A ^ * W It ft „ 

AfftMft ftWftft A« ft S Af'ftji:"ft fn^ft lift ft, ftM B T. 

ftfnftffitftft MiagllT ft ftftii, ilMWIt. Rftfrilft ft A A A ft 

fto {0^.«ftA-ftft[#llt.ft^ftJH'ffi-ftftA^Afr|TJ]iiAmft o ftMil 
ft ft Air w m m fn if w u #. «- >a- m ft m % s a & A m a • ® 4 p • m a ft a 
if fi<j ft Oft ft ft A /Fir ft<J ft -a A ft a ft ft ft- W if.tt-o A - ^ ft W W ^ PI IJ Ji S 
Aft A B^M^S^jftft.ftAW^ftft^lfeAJffl. *t‘ff’ 

ffj IK ± • ft ft ft<j ft ft S m fl ft if ft ifc Ml A W A m • -ft ft ft i? A H - til if ft II ft fife 
Ai&tf . ft ft AJ m AftA A A-ft IftA'J ft<j if A ft H Aft ft A ‘ if ’ «fc&, if M 
Ml)ifWM#AM. ftrifttfetAilAftiMJAiT.HitRMA 
Aft if ■ ft fi ] ft ft A ft IM Aitkft A fij 20 ttft 50 lift 

AftffJAftft'/J.f/AWil'.A • BP A • riAAifWftLiiTA A . ,g-ft^ftA-Aif W 

‘AFtrA.A^ftfntiftWAWicA5EAc ftfnAOTMft‘ftftif’&AIK 

^}Iftfi<jlA^JftA,ftn^ft;$#ftA,ftiIftftteWiAAftA^mAWft 

AfPilfTriLHA^ifftAo 

g >W-iI • Mi^ft A^in&ft, A A A ^ A X A A tS. A A fl^Mk A it WilMlU] 
ftAMftAt'JJg-AtiftW.Jr-ftfiftAif6ftftnr»JAAft±r’ 0 ABPftAittt 
It], S A ft ft lift nr»] ® 5t W Aft if A 70 ftftiftfrft AAWfttft ©fit ^ if HAM 

CO Tristan Murail. *‘After Thought”. Contemporary Music Review . 2000 Vol. 19. OPA N. VI. 
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(Post-spectra), L Hiffi. LU 00 * g $ ftj-|>SffiEflStt • lift W tT ttfUii&SfcJ 

W &, * »Jt &#SI, t£ s- OIR] w M \m. fn 5fefltt± ft it ^ -3- W . ^ PJ ft Ji m Mfk 

#i£|fr£«£Sl»*i$^it:“SfeWfc ffi If g B0f#&M 

® M, ® M ffi ffi &<J 3E W (i£ # il Ji % R Jt fi<J • B p ft 3*t 0 # # ffi ») • [s] ffi ft PS ffi 

ig,ji-##f*^aft m unso k® n w± 

«inw ^m m * vtz m f¥ n ± sl & & ± x m m m w m &m -w 


0 After Thought fly Tristan Murail, Confetti purary Music Review, 2000 Vol. 19, OP A N. VI 
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m p 



. RAM ,{I Xt£t5A&fe, 0 ft# 

nA A,'£&£-□&£. Aik£#WitA 

SfOftfeAtf5M^^7tt#n n no 
1. A±^it##lft'lt$ 

Ift 1 “ 4ft S Iff ® ! ” & .if ±. ■A ilk # A * ■- 1C ^ & £ £ & Jf M A * ± jxl o “■ P # M # 

JIM A’ in U • tmitr ’ ® #£ft # &• MU AMAA 0? A A M #S*M A $ ft 

,# AttM‘ utr „”®wa, a hum ajM ®w 
±£A^nA;tXt£&RAA^i£.XMAiiti,Mim{f£T,M&X' 
Iff#. 

A—A IS if] J& t£ ft M * SP ffl M A tj f h li JA fit A A {. : 50 ^ 'I# ifi #f. A- $ ft A 
a#j wo f»MitAfntf m s a&pj 
M fussfi . RMtf, it nmm vx^amt . a a. it* 

it jiit # m&jlm ti me&x#oi»] , iti a it as fixxii 


© © DM 4:« ± & ft [ft] * *fc »( Ur KS ). ± f§ £ * Hi Mi. 2 00 6 „ 
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Ilii! 


ii ,^m midi 

WfllM; ^ A i M#I^Hft , ft ft it Wi+£#L 

fF Eft A # fan . fa }|r # it #j “ jg 6'J Ye f I b fj M A S 1c • ftp m ftj M #SIf fiii 

fn. £P#&t^p n p 

WXA»A,WT^iftic W frj jf- 0ft 0ffflW^Mfnas,a* a # ftn n &. 
^M^T^Eft^&^&MS^SfFEftitJSftr^ySfiA 
# ic & M %T U # if If tfl ^ ft'J W if • fM Ml $$ M f > Wl ft % W- it > M # it M it 
iCEftA«AM. iA AftASif ffi it lAtt fM$Mm , M 

M±,*ift^Sit#^p a pA,*A 

^r* =f-^^mmm^m . ssitwt& 

a ® b , , a ff sfc w# 

Eftsfit , %AiA ,3 csa W5£ 

i»uikmK • m&^'mmmmm'im* 

whj* a. ${im» a t ^ PMi?fiA o nM& 

tAW'ii! 

Eft a m a #ti m a m mmzm&-^$j‘¥ & m mam##® a , m 

fttMMTOAMMfflfhAll*® 

MAH^EAA&tio 

2. i+Mt«AAftHft 

“fA&ftfcift . M#i jXM^ 1 A MM ®A-; ^±2 W‘ K ffejg ®, %!l ® 
# 9k it % ft 11 M#A a- A fa] 6ft AII # A SI A A A # £ M U S. *£ $| (05 A, X 

am- ®mm * ^ 

A g ’ 0r3Sil (M AWJA^J ± ASWi+JT M, £Stt± # AH M#®# 

isi). 
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A # MM life S fBfe 7 ® X fs M It It A HI A X ^ M A lit X-A A A X = fPift 

/AXA® 


. M A AAPXM X WSI. SPSt Hit 
HfEJi—^'^^^^.^fbili^^iit-Ali^^jiK'tllTKo Jl&WSScif^HLX 

JiM^T. SPA^^AScMUrWA^? MW-SIUMMiltfi^? J! 

£ w ® mmMr^ifAMMm o a^ a^mm, mm ft MW 

Mia. *fa-at« in ”&TWo mm ttm, m ®-m2 a m &w 
tit m \. tt , a sf & & m @ -t a in m ■x a. 

fi^K/t.R't.A^A^fNWiAal.'Efli I #j±fl-fi!tX“2A” 


2o ,%t& mm 

flAS s£ffc ?W *&, 17 M ^ W ffi if >©ffr A M ^ 

SEMft -i«£ AXM AAfiA^ ffl A - fa £M 3X5 Mlf 

iwat .im^m-xK, m tm . m 7 ».sa, a am a 

A^^IE®lEM“'^^”^JA-niSli.iSMSA-AAAk M-AiEM 

w&m fimmftMM&WMMJtmvim, mw 3d t^ft a wiik 


—# • Aik • A nP SHtfeffe X T Hr f& Hr # ?yC M M t& ffifc • H A A A A HI jjn A H life $fc Hi 
HMtf • MAStftt A^AfAt^t^ M MMf£l& Sr • fa A IE 

MM'KftJiiT 


-X-AMAir#i£!mx|S£7Si£llMA*h & A W 




® Xfll:«fflJfX iASHtS »Xft**fBfistt• 2006„ 
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w ■# & ^ p B n at, ■—a ?# * w ^ m m % m ?f *& s si is &, m wt & x a w a & ^ ±t 

M ®if T. JCIE M A W 1 “ ®&| it" tF & M }J& A, M R M M M %\, & — * AiAAi! 
ik^fnM^®T±tfe^llgB,^fBliflim-#MMmAffi^“Ctri + c”,s 

“Ctrl + V” 0 J# 

0$--s, a m -®, ia-it jf m £ m* $a mm & m its & a w a n r & x tr ^ a w, 

fiJMI? §BWWA±BOT 

g^imftMATiOTto «g#£ 
^PJT T$f mm , AM-A i 1 *liR W® ft, ffi-RJ t g 

»i#amTo 
SB??. 

tums^ nj m mmm, st m m, 6 w* iwim a m wit® 

Mo 

ot a a w jr ie \i , 0 ? e, * in or \>x & itt a mm & % & m „ is $n«■in s % m 

H A^tc^A# E fg. MMH A A&?fm W A AM@J'J£5fc. 

tiiit ai a-A fi^=®i# mm toeM« it? m , 
TO! M*il“tfrlf’JPTOITO®«A»WB£IA i£fiuitS,A£ 
i+jmmjW#ffil?STOE gsMTOflA TO A 
MMAMmtA'iTOITOiiijIl^TOMAAiHTOAtfTOMA 

gfc B tin ip i p @¥; iflT—A3¥ i£ A £& W A ffl J! J5z M A IaI # W $k /5z. ^ H fp ft # sic 
mmk^xw m ® fPM }£, it ^ m r ji a wj* $ be ^ m m ^- w z 
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—^s^rasitRBr? S2*. 

3fc 5£toAltottM• X T/ft :t Xfeto M, to 

MftfnW—MtoXf£toftftto^Ai&XX1XAX:Mf£JX€M? ^frJiato 

MMM 

*.#Wit.*yB£^.fcM§£?E. «toitkX4^^^;^Xigx^m.Xfg^ 
M^^'JitX,01tSXta;^W?Lti -JlfcAMtoX^t/— -W&. 

3. it^'JfrAAf IXtoAEfr 

£^g®X£lAfpf&^l9T£ft,©fn{X{XJl:*lfc^X,£flx 0 nX^^^X±fe 
IinATSBWMttfi^ME. *to«^. 

20 tttfESAXXftW^X«^>h!U^?^&^W;XA+^ftW®fn.Xitto 
T^®tnto&to^;TOSIJ T£Jft ton XXI'b] to-XX(BMTO £ B) 
lWto 7 £OTXMTOf+A£Mto^7o ^X i996 X®«^#»^;fe(^'^ : i- 
£^l£^)|gH$±E^M£^dto*‘Xttt#toA^XXMXii£SW^ 
ik, /Jn^Mit ffc^ik, ?t £S iX-X ±4 iJH iff. 11X ft A £ TO ft to A X 5B? 

ji • # Mift ® it. m& a 4i^MA^a sx #, ra t± x # iris*' *g # 

rt# 0 wto^.is 20 

^.mntmix^ 20 m 80 xttnfcato-^. Jixtozxjix A^ftto^ 
lAXPJir to #:, til tm X X, §r to #5 • Sk f£ M AXX IX X X H W & to ® ti'J ffl # B 

istw^ rtti amm w, s x+xtt hu m to»ft %m*mti j M¥ 
m-m,so xfAto"fr!ixx”^>x toxxm .90 xtoxxxA^MtoiiJtM 
tt^.si5 2i xxa 

mx, i^ipf 1» AtXT - XffltfcT XA X^f] tlx 

/flTOT.iX^0S'Jmj¥fnftS^X|-#toXifr¥^toil^XXX'?gtiXX”X 
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illi! 


To fti£! ifrifeW.ift— 

. pmi'^o 

ft > Mii#i£ 7jf477$A3M 7, M^7tc^ijf4 

«jf^ffl”o AffAit^±^A^iS[W7^4xA^£(7^:5t 

R» M M _t m . A ft A 7 ®. ?B £ fn n JB ? H *. a nj * # nisi A- m 7 £h 51 

m nwt^x^ttit 

,^SERTfBfflii70+47£ Mm tfctiiM'J?&J5T 

-+¥. 20 M 80 

,a#m mm ,m^-ma ma^w^haa u 

mmmrn tk^t^ss ,M-+ftM'j$ wstft , +a+m mux , 

«+& 

&mmm, nmmx wd^m m *, £+++ s m 

wn-± w#«ig - +m mjmm %, g«& 
^mmk^A^^Admm^mnm^iT-mmmATmjim^mR 

Mfr! 
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1. 

Jif£ Fft BP w [ft IfSfeftlft MBf, fa ^miE jfe JSC 

2. th^T^if^Rif^li 

& [ft w iE m m fa s w m m m m w m m & m \t 
m, x^-wtiMtiE^iait vi m^m^mmmvi&p an » pmmm&T m 

3. iii-feT fli I'S] ij £ I'sm ^] $) 




I!:.!!!! 


—“*hMiir; ^mmnh 

i&WcTcffi- ]0$c , tkifMVIM ft W T> w& & ^ g Et3 fe# M ift; # M (M 

«“ W-”-fgflHj, ■£“# ”-fl#i£ o 

4 . tear 

Mf# ft g Xttk , ; “ A* 

K&“ # # ® ” £ l*h C)penMusic g ff ^A * ft ft % M® if M ®f HI W 

5. 

£/S8BiR PA#i£ ft ift#-g#£|0] Wj5tli > nm ,MftJ, ff r W JSIffltt 

«M nT Mft “ & ffc ft iJft”; fh # ft it# ?'J it# ?'J ####«:£ 

#, '££#£ftit#Miftfr##&; MS#M£t ftilftW ftft ££ft, # 
PJ^#'/#W##il#®P###^.¥AA;®fflA*ffl^#5S:e$-'J#^3jt^aT3fify 

midi 

«tss. 

6. %k£7 

ft*if^«#ft#if,^ 

jfcftffi£*f#i£ftSl&;fti:*t midi 

#. ftM^Aftjftfi ft#A in JMiM/i; ft a * m &, ft & 

ftM^ifniS. MfflttM iltf; H&ft ft if# ft^MJClEit a wi« 

7. fflfff 
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mm ; MiBEMSw&ffcj?, in !/a Jit±. xms'J *&, g zn 

ft# ,llfg£JxWft .MJtlk ##; 

?ij £ A, fe^Jfc#$fc&*£lHFJfc W Iffl £-5fi£. 
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HifS 


OpenMusic 


OpenMusic 





® 


1. Sf®(Patches) 

[?1 ( Patch) 7 E OpenMusic ® ft Xt&lgg (OOP) 

(Pat C h) + .iia^!l®«te®.3|5ffl^fl;ife»^ PISP 

g£. fflBf ® (Patch)hi WIRES': Mg, ^ ±M PJ mmm (Patch) £ 

“®I£”(functions)ffT^”(classes) ^-^^“^^’’(Objects) o 



® OpenMusic Manual.IRCAM 


2(53 










't' Patch 

S^K'f-fcMia $%”, ^P'n'jf (merger) KHj&Cplayl^po — j|, &P 

7000 midi 

ftk Patch, #P test? fP test2?„ 

2. Xft 

OpenMusic * ®%*} E W ffl H? BJ] 

km cmd 

$&A$t/±5&hBP4?JlzR. 


or i thro - : 


Returns a list of 
numbers starting 
from begin to end 
with increment step. 


Mia AH Hi ifcftf. £M j^ffliaZ ft ■ # 1^ WIS«I AMM Mffiifc 

C tomtit o 


Em 


1 ■ VJ ’l 


<object> 

".N f 

object or 


object list 


v^ 


d ii.sp 

hT#tb+0Ij5ZWi^0j3tf^o WP: 


□ ^±^^=^h^==k====^= Documentation g^ssiBBSiEifea^g^^ 0 S 

I Openflus i c | : : i n terpo 1 a t i on begin end samples curve 
[ generic- function 

interpolates 2 numbers or 2 trees from <begin> to <end> through < 3 ample 3 > steps. 

<curve> is 1 for li near interpolation, ] 0.0 1.01 for convex and ] 1.0 2 . 0 [ for concave. 

A. 

•m' 

% 
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Pifl jp: OpenMusic j 




k- ftk iff m 1.7h m >. mx nr m ft ^ tiz. # x m , to m f# x m m m w- m w m ft,#,. w 

% #ft? Shin J§,fif P iitffl X X HbMiSX W tt %i • litHtIS: cruel- i ijn]J|j /$ BJ] 0 

Patch h ^ 

ffliJf Sn M ft m Me XIWI* 

!3H®o Sn.iSlaiS. Capslock l§fttc?clt].. 



delete sleeted boxes or connections 
make an abstraction from a patch-bo* 
show/hide button in boxes 
change color in selected connections 
show doc urnentation 



Shortcuts 

add a keyword input 
remove a Kyword input 


edit Lisp source definition 

open this help window 

reinitialise selected boxes or connections 

show/hide mini-visualization 

play selected boxes 

stop 

eval selected boxes 
re Draw all 

show/hide Mini-visualization for all boxes 
move boxes by 1 pix (shill key by 10 pix) 
add optional input 
remove optional input 


click select/unselect 

double open editor box 

+ l 

-ff.J selection exclusive 

click 1 

+ ) 

;-*®[ 1 contextual menu 

+ | -v: | open optional 

+ | 

j show help- balls 

editor 


click + drag multiple selection 
+ | ^ | in maquette: make empty temporal object 
in patch get new box by name type 

- a generic fonction name 

- a class name 

- <patch> to make an internal patch 

- <cornrnent> to create patch's comments 


3. IJIXXPackages) 

Package jtfAArffl( )M‘‘i¥|^5e X”( function definitions) A.” 

(class definitions) classes) „ <, “iFiSl” 

m ft . - m n ft“g$r m tii & m hi x. ® m h*raxa 

Package X fA A: H t&ffl M T.ft K feJc» 

Package tfj flK&jg X J ava 111? iff R . Ui fl'J ±tfe Af. 

Package ft X JMfffAHI ttoW 5M$, M XXtft % ft : t %KM ft T X ft 

Package ftXRXAHfcL Package jtiA#AE“X Pack 
age”(subpackages)„ nf ft" j |f ft Package "X ft fi'J ill" X PackageftAf A 

^aW‘^”ft“iiii[”<, 

lEOM'f'.Si Package ft&m'Sft) PS ft 1 ! • ffl ft — X Package X fAX XX 
X'fTFI'HfttX Package, A:ff ]Xk : kernel( ffl ^ ). music(TaX ) • libraries(JX ) ft & 
user( ffl X ). Wffl ft flif Package XfA A. 
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i.J it- packages. ±\ i 

[> Q kernel 

[> Q mus i c 

[> |^| 1 ibraries 

[> j^j user 

/> 

1C' 

a 


Kernel(|*| W i§ S X LISP ^ t '© g (ft “ \*\ aE SL " ftl “# aE X ”» 

()penM u sic ^ =f-lit ft & fa it „ M tg M M - It ! W 

MMO.& list vm^Mo 

Musicc^^)^.#^--# om txxxr pitsr^"^”, itmttftiM j-mt 

“ ®ft'”■-X“^ ”61) of?H##J ■m Ik“ M #1 ”■5 “ a ” o 

Libraries^)*## OM 

*Mli , ‘J$ , ’ 4 5 W-‘®^’ , #n*‘^’W.®* librar¬ 
ies wt , &#fr jf x^rft ^jg- nr wwfij fflxxj rt w= 

UserCfflO)+#MO it ,il^-rC-rat^iE^j PVi 

IS^aE^jR* package I Jiff K#tBP «!««MX M (ft 


u". . . p ackages _Mil 


[> Q kerne 1 

0 Q music 

0 Q 1 1 brar i es 

0 Q •Jser 



a 


Classed' 


pi 

t> 

packages [= 

g kerne 1 

J| 

%7 

|^i| mus i c 


V 

S score 


E> 

, J «,u 


t> 

I v -«t 


t> 

| j chord 
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J^ltfiflMo “2g”|M&iB£&fa65^JSC. '£fEji{5Jffii65flMJlSMMi'J#-—65 

o OM r t65"!)c”Wilfl511: (integers) , #^?f(( floats) , flj^( lists) „ ffl® 
(Chords) Voices)^. 

11. ^c/E5^.(Class Definitions) 

OM ^^^#XXf^K65 Package £ft*T„ M Package ££#J65 4'm 
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ft o ft 7 “ ft fc ’” £ /h • in H W M ft X“ A A ” • fc ft m W bk -A A in ‘ft. X fH ft £1. ft 
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